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Each line of Elliott combustion air compressors (two are shown above) Behind the expander is the second-stage compressor, then the 
16,500-hp, 3600-rpm synchronous motor, and beyond that are the 


involves three casings. There are two first-stage casings with a total 
two first-stage casings. In the background is the Elliott motor-generator 


atmospheric inlet capacity of 106,000 cfm, discharging at 29.6 psia 


to the inlet of the second stage, which discharges at 60 psia. Unit at set, a 5000-hp, 900-rpm wound-rotor induction motor driving a 
left shows, in the foreground, on Elliott radial in-flow expander 4650-kva, 720-rpm alternator used for starting the synchronous motors. 
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) ACCELERATE important aircraft propulsion ce- 
the National Advisory Committee for 
Aeronautics constructed the Lewis Flight Propul- 
sion Laboratory in Cleveland. Testing facilities in 
the Propulsion Systems Laboratory at Lewis simu- 
late jet engine speeds up to Mach 3 (three times 
the speed of sound at any given altitude) and alti- 
tudes above 60,000 ft. 

To help create a wide in-fls; 
ditions, important Elliott compressor electric 
equipment has been installed. This includes Elhott 
combustion aur and large 3600-rpm 
synchronous motors. In fact, to date the horsepower 
of Elliott motors installed and on order totals over 
218,000, the capacity of Elhott centrifugal 
compressors, over 359,000 cfm. 

For information on how Elliott quality products 
can help you, call the nearby Elliott District Office, 
or write Elliott Company, Jeannette, Pa. 
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One of a line of three Elliott 10,000-hp, 3600-rpm synchronous 
motors which drive the second- and third-stage exhausters. 
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By No Stretch of the Imagination 


can one think of getting along in the rubber industry without lots of 
water. And all the water used for generating steam, cooling, or general 
service must be conditioned to avoid problems such as deposit forma- 
tion and corrosion. Undisciplined water can increase costs, hamper 
production and even shut down the plant. Contaminated waste water 
must also be cleaned up for disposal. 

Hall Engineers are presently working with more than 80 plants in 
the rubber industry to avoid problems related to water. Whatever 
your industry, they can help you, too, with their special training and 
experience in the treatment of boiler water, cooling water, service 


water and process and waste water. 


Careful Control Pays Off 


In 1950 Hall staff engineer Len 
Highley set up the water condition- 
ing procedures for two new boilers 
to provide steam at 550 psig in an 
eastern tire plant. Since then opera- 
tion has been uneventful except for 
a short period of difficulty with hot- 
process softener filters and a tempo- 
rary scare due to soap contamina- 
tion of condensate. Because of these 
two events the boilers were acid 
washed as a precautionary measure 
early in 1956. 

A recent report to Highley reads 
“We are sorry you were not able 
to get down to go over our No. 1 
boiler, but we thought you would 
like to know that it was in the same 
clean condition as No. 2 which you 
inspected. Our operating people were 
very pleased and they have noted 
nothing to cause any concern or 
question.” 

This case might be considered just 
a routine report if we did not “look 
behind the scenes.’’ There we find 
the close cooperation between the 
Hall engineer who prescribes water 
treating procedures on the basis of 
his study of the plant and the plant 
operating men who faithfully and 
carefully do the important job of 
maintaining day by day the water 
conditions which spell success. 


Quick Diagnosis 


When he collected a sample of the 
effluent from the hot lime-soda sof- 
tener at a western tire plant, Hall 
Engineer John Henricks was sur- 


prised to find a noticeable amount 
of suspended matter in the water. 
This was unusual because, even 
though the softened water was not 
filtered, it had always been remark- 
ably free from precipitated hardness 
which settled out in the sedimen- 
tation tank. 

Investigation promptly disclosed 
that numerous new tire machines 
had boosted the load on the boilers 
and softener beyond rated capaci- 
ties. The increased flow rate had to 
be maintained, but something had 
to be done to clean up the treated 
water to avoid increased chemical 
consumption in the boilers and ab- 
normal sludge concentration in the 
boiler water. 

Reasoning that a denser and 
deeper sludge blanket was needed 
in the softener tank to “‘filter’’ the 
suspended matter from the treated 
water, Henricks recommended re- 
ducing the blow-off from the tank 
and raising the level of the sludge 
blanket 6 to 12 inches. With these 
changes made, the softener water 
again was clear. But now there was 
another problem. The hardness of 
the water was running 0.5 gpg higher 
than normal. Henricks traced this 
to inaccurate weighing of treating 
chemicals and adjustment of slurry 
level in softener chemical tanks. 
With careful weighing of chemicals 
and preparation of slurry, hardness 
of the treated water ran consistently 
low at 0.2 to 0.3 gpg. 

This is a case where the experience 
and training of the Hall Engineer 
enabled him quickly not only to spot 
trouble in the making but to diagnose 
the problems and solve them before 
they caused real trouble. 
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How to Fool a Deaerator 


On his first service visit to a rubber 
reclaiming plant the Hall field engi- 
neer found an arrangement which 
topped all of his unusual experiences. 
Chemicals for the low-pressure boiler 
were fed continuously from two pres- 
sure pots with cold zeolite-treated 
water. The effluent from one pot 
entered the makeup water line to 
the deaerator downstream from the 
flow control valve. The effluent from 
the other entered the boiler feed line 
dowrstream from the deaerator. 

Approximately 2000 gpd of water 
passed through each feeder. At low 
loads, when no makeup water was 
required, the cold water flowing into 
the deaerator from both feeders 
merely overflowed to the sewer. This 
also upset heater operation so when 
the load picked up undeaerated 
water was pumped to the boiler. 
The cold, undeaerated makeup water 
flowing into the boiler feed line con- 
tinuously introduced dissolved 
oxygen into the boiler. Finally, at 
relatively low loads condensate 
entering the deaerating heater over- 
flowed to the sewer. 

By making a few simple piping 
changes so one feeder could be used 
intermittently to feed all chemicals, 
the Hall engineer was able to reduce 
makeup water consumption from 
6000 gpd to 2000 gpd, to cut chem- 
ical feed by 75° and to instre 
satisfactory deaerator operation. 


Industrial Water Problems 
Require Special Handling 


‘ 


There are no “stock answers” to 
industrial water problems. For in- 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 
address below. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


Lal ZA LABORATORIES 


HAGAN ‘ 


POWER ENGINEERING 


a Hall Industrial Water Report | 
| 
| 
a Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
2 


EDITORIAL AND 
BUSINESS STAFF 


POWER ENGINEERING IS PUBLISHED MONTHLY 
308 E. JAMES ST., BARRINGTON, ILL 


BARRINGTON 1840 
Chicago: NEwcastle 1-0488 


EDITORIAL AND ART STAFF 


Richord H. Morris 
Chester R. Eorle 
Raymond C. Hagenmiller 
Robert F. McCaw 
Welden Reynolds 
Charles T. Maxwell, Jr. 
Marian E, Heniken 
Virginia Martini 
Mildred Novosel 
James E. Wilcox 
Richard Trefilek 

Ted Ciepley 


Editorial Director 
Editor 

Associate Editor 
Associate Editor 
Associate Editor 
Associate Editor 
Equipment Editor 
Assistant Editor 
Editorial Assistant 
Art Director 
Staff Artist 
Artist-Draftsman 


Editor of ATOMICS Andrew W. Kramer 


OFFICERS AND BUSINESS STAFF 


President Kingsiey L. Rice 
Executive Vice President Edwin C. Prouty 
Treasurer Arthur L. Rice, Jr. 
Secretary Edwin C. Prouty, Jr 


John O. Aarvold 
Earl R. Noren 
Josephine Gecr 
Eugene Zucker 
Andrew W. Kramer 


Production Director 

Production Manager 

Assistant Advertising Manager 
Reseorch Director 

Technical Assistant to President 


DISTRICT MANAGERS 


John R. Morrison, Warren F. Saas 


Chicago 3, lil. 
DEarborn 2-5453 


110 S. Dearborn St 
Charles Lippold 
NEptune 7-2210 


New England 
5 Spring St., Riverside, Conn. 


Joseph Halloran 
MUrray Hills 5-3779 
Philadelphia, Pa Oscar Wilds 

1235 Jericho Road (Abington, Pa.) TUrner 7-6688 
William L. Block 


SWandale 4-8736 
(Akron) 


New York 17, N. Y. 
1613 Graybar Bidg. 


Cleveland, Ohio 
1530 Ruth Ave 
(Cuyochoge Falls 


Robert R. Anderson 


Pittsburgh 19, Pa 
COurt 1-4940 


404 Frick Blag 
WESTERN SALES MANAGER 


John R. Morrison 


McDonald-Thompson Offices: 
Los Angeles 5, Calif 
3727 West Sixth Street 


Connie J. Grabb 
DUnkirk 7-5391 


Horry Abney 
Eliott 3767 


Les Meek 
YUkon 6-0647 


Seattle 4, Wash. 
1008 Western Ave. 


San Francisco 5, Calif. 
625 Market St 

Robert Heidersbach 
KEystone 4-4669 


Denver 2, Colo 
22 Colo. National Bank Bidg. 
Frank Vickrey 
JAckson 9-6711 


Houston 6, Texas 
Room 214, 3217 Montrose Bivd 


Ted R. Trautman 
Riverside 3-198! 


Tulsa, Okla. 
2010 South Utica 


Change of Address: Send to POWER ENGINEERING. 
Circulation Division, Barrington, Iilinois. Please supply 
your position title, company name, company address. 
Request must reach us by | 5th of month to make 
the change effective with the following month's issue. 


Subscription Information: Published monthly; price in U- 
S. and possessions $10 per year; in Canada $11 per 
yeor; other countries $12 per year; single copies $!. 


Indexed in the Industrial Arts Index and the Engineer- 
ing Index on file in public and many private libraries. 


Microfilm edition: Request prices from University Mi- 
crofilms Inc. Ann Arbor, Mich. All volumes since 1948 


Copyright 1958 by Technica! Pub- 
lishing Co., Barrington, Illinois. Ac- 
cepted as controlled circulation pub- 
lication at Concord, New Hampshire. 


PUBLISHED SINCE 1896 FOR POWER ENGINEERS 
IN PRIVATE AND PUBLIC UTILITIES AND 
INDUSTRIAL PLANTS 


January, 1958 


© IN ONE of the last major ad- 
dresses before his retirement as 1957 
president of ASME, William F. Ryan 
said that an organization chart of the 
engineering profession ‘would be a 
good organization chart for a rabbit 
warren inhabited exclusively by two- 
neaded rabbits."’ He added that, by 
contrast, an organization chart of the 
medical profession ts ‘so logical and 
efficient that one would suppose that 
it had been designed by engineers."’ 

To help correct the situation, Dr 
Ryan urged support of a comprehen- 
sive detailed survey of the engineer- 
ing profession as proposed by Engi- 
neers Joint Council and Engineers 
Council for Professional Develop- 
ment. A present appropriation by 
several engineering societies of $50,- 
000 would scratch the surface of such 
a survey, Dr. Ryan said, but more 
time and money would be needed to 
complete it. 

Among difficulties which 
plagued engineers during the past few 
vears, Ryan says, are Jack of group 
consciousness and of an accepted code 
of ethics, confused state registration 
laws, lack of genuine legal status. 


have 


© BRAVOS AND HONORS to: 
Donald A. Quarles, deputy secre- 
tary of defense, picked as 1957 re- 
cipient of the American Institute of 
Consulting Engineers’ Award of 
Merit; 

Robert L. Bartlett and Heinrich 
Hegetschweiler of GE, given the 
Prime Movers Committee award of 
ASME for their paper, Predicting 
Performances of Large Steam Tur- 
bine-Generator Units for Central 
Stations; 

E. I. Pollard, chief electrical en- 
gineer of the Elliott Co, named 
chairman of the AIEE’s Power Di- 
vision Committee; 

Garvin H. Dyer, director of the 
Missouri Water Co and manager 
and chief engineer of the Inde- 
pendence Division of the firm, 
elected president of the National 
Society of Professional Engineers; 

John Blizard, director of research 
for the Foster-Wheeler Corp, given 
the 1957 Percy Nicholls Award of 


ASME and American Institute of 
Mining, Metallurgical and Petrol- 
eum Engineers, for achievement in 
the field of solid fuels; 

Five distinguished engineers, 
elected as Fellows of the American 
Society of Mechanical Engineers. 
They are Edward H. Barry, mechan- 
ical engineer, Stone & Webster En- 
gineering Corp; Ray N. Benjamin, 
vice-president and chief engineer, 
Georgia Power Co; Carey H. 
Brown, former superintendent of 
engineering and maintenance, East- 
man Kodak Co; George H. Mus- 
champ, vice-president in charge of 
engineering, Minneapolis-Honey- 
well Regulator Co; Thomas F. Par- 
kinson, manager of transportation, 
General Electric Co. 


© DID YOU KNOW THAT: nearly 
seven per cent, or 142,000 persons, 
of a total of 2,000,000 Federal em- 
ployees in 1953-54 were engaged in 
research and development, and about 
37,000 were scientists and engineers. 

Shipments of finished steel prod- 
ucts during the first eight months of 
1957 totaled a record of 56,392,714 
net tons. 

February 9-15, 1958, has been 
designated as National Electrical 
Week, and a promotional guide and 
kit is available at $1 from the Na- 
tional Electrical Week Committee, 
290 Madison Ave., New York 17. 

The atomic industry will stage its 
major 1958 trade show next March 
17-21 at the International Amphi- 
theatre in Chicago, and will feature 
progress in the industrialization of 
the atom. 


© ASPECTS OF underground 
power plant design are currently 
live issues in both Japan and Italy. 
The Sudagai project, built by the 
Tokyo Electric Power Co in 1952- 
55, is Japan's first complete under- 
ground power plant. Intensive in- 
vestigations of seismic forces were 
conducted as part of the job, led the 
Japanese to realize the importance 
of geological conditions on the cost 
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of underground power plant struc- 
ture, 

In Italy, experience from the sec- 
ond world war has emphasized the 
desirability of power stations built 
underground as a defense against 
attack. Today there are reportedly 
37 completely underground sta- 
tions of at least 10,000 kw capacity 
each. Eight more are under con- 
struction and by 1960 it is expected 
that the capacity installed under- 
ground in Italy will reach about 
4,500,000 kw. 


© NORMAN HILBERRY, director 
of Argonne National Laboratory near 
Chicago, made quotable quotes when 
he sai” recently 

‘Our goal is to learn how to build 
uranium, or thorium, or plutonium- 
fuel plants which can be fitted into 
an electric system on the same eco- 
nomic basis on which you now add 
a new coal-fired plant. 

“We are a long way from that goal 
If you ask me how long, I would say, 
with many hedges, a decade 

“We will eventually arrive at the 
goal of 25-cent heat — in units of 
millions of Brtu's— from nuclear 
reactors in the United States, but we 
will first have to try out probably a 
dozen types of reactors, then carry 
the more promising of these to a 
second stage of development.” 


© HARVARD UNIVERSITY and 
MIT have started work on the con- 
struction of a six billion electron 
volt accelerator. This is a synchro- 
tron which will produce the fastest 
nuclear particles yet achieved by 
man. The machine will accelerate 
electrons to very nearly the speed of 
light, will uncover knowledge about 
the forces which hold nuclei to- 
gether. It will take two years to 
build the accelerator. Initial opera- 
tion is scheduled for January, 1960. 
The accelerator will be operated 
jointly by the two universities. 


© AN ELECTRICAL revolution in 
agriculture is predicted by scientists 
at Battelle Memorial Institute. Cur- 
rently the average farm worker uses 
only 2500 kwh annually as compared 
with the 20,000 kwh used by the 
average worker in industry. For the 
future, the Battelle experts see farm 
use of electricity stepped up by many 


new practices. Among them: mobile 
generators and electrically driven 
equipment in the field; air condition- 
ing equipment in barns and poultry 
houses; seeds treated with low-fre- 
quency electrical discharge to speed 
up germination; extensive electric 
lighting of field crops to influence 
plant maturation 


© WORLD'S FIRST clock perpet- 
ually powered by the energy of the 
sun has been presented to the city of 
Palm Springs, Calif., by Hoffman 
Electronics Corp. It’s to be seenina 
glass case near the front entrance 
of the city’s new Chamber of Com- 
merce building. Some 20 silicon 
solar cells which are placed around 
the face of the clock convert the 
light energy given off by the sun 
into usable electricity to power the 
clock. Storage batteries, charged 
by the solar cells, store the elec- 
tricity to operate the clock at night. 


© ULTRASONIC sound waves are 
now being projected through water 
to probe for invisible flaws in welded 
pressure tubing as the tubing is made. 
High frequency sound beamed into 
the metal under test is echoed back 
by any defect in the material. Ulti- 
mately the defect shows up as a 
on a screen known as an oscil- 
loscope. Skilled operators can locate 
the defect precisely by referring to 
the point at which the sound entered 
the metal. Babcock & Wilcox Co has 
put this immersed ultrasonic inspec- 
tion system to work as a quality con- 
trol measure for electric resistance 
welded carbon steel tubing 


"The river valve is just to the left 
of No. 3 main condenser, and be 
sure you turn it clockwise this time!” 


© CHIMES ring out when some- 
thing’s out of tune in Power Plant 3 
of Dow Chemical Co’s Texas Divi- 
sion. A sign lights up on an annun- 
ciator panel near the chimes, and 
indicates to the operator where the 
trouble can be located. The neces- 
sary adjustment is made on one of 
the controls, the operator turns off 
the chimes, and all is well. Dow re- 
cently substituted the chimes for 
the loud industrial horns used for 
the same purpose. Result: the oper- 
ator is more inclined io look for 
the trouble first, and the sound of 
the chimes doesn't get on his nerves 
while he’s finding out what's wrong. 


© SOUTH'S largest turbine-genera- 
tor, rated at 325,000 kva, has been 
ordered from the Westinghouse Elec- 
tric Corp by the Houston Lighting 
and Power Co, it was announced 
recently. 

Scheduled for operation in 1961, 
this giant unit will equip a new 
power station at Smithers Lake near 
Houston and increase the company’s 
electric power output by 11 per cent 
It will be a tandem-compound, 
triple-flow turbine generator operat- 
ing at 3600 rpm. Ebasco Services, Inc, 
will design and construct the out- 
door power station, which will be 
similar to many of the utility com- 
pany’s other unhoused plants, such 
as the Sam Bertron Station 


€ ATOMIC LAMPS called Iso- 
lites have put in an appearance, 
from United States Radium Corp. 
They give power-free, inter- 
rupted illumination for periods up 
to 10 years, and are designed for a 
variety of signal and marking appli- 
cations. Basis of the design is radio- 
active Krypton™ gas which excites 
specially processed phosphor crys- 
tals to luminescence. 


© NEW BOOKLETS you ought to 
have are: Steel Tubular Products, a 
new section of American Iron and 
Steel Institute's Steel Products Man- 
ual, available from the Institute at 
150 E 42nd St, New York 17, N. Y.; 
and Guide Specifications for Typical 
Low-Pressure Commercial Heating 
Plant, 20,000 EDR (steam )-4,800,000 
Btu per hr, from Bituminous Coal In- 
stitute, Southern Bldg, 15th and H 
Streets, NW, Washington 5, D. C. 
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In 1950,... 

two De Laval 5,000 kw multi-stage 

turbine generators were installed in the central station 
of Henderson, Kentucky. These units operated 

so dependably that the City of Henderson ordered 

a new, larger De Laval turbine generator to 

meet their increased power requirements. 

Put on the line in 1956,... 

this 12,650 kw De Laval machine is an AIEE-ASME 
Preferred Standard Unit. It operates at 600 psig 

and 825F; the turbine speed is 3,600 rpm. 


De Laval multi-stage turbines are rugged 
in construction, economical to run. Trans- 
mission of power may be either direct or 
through speed reducing gears. De Laval 
multi-stage steam turbines are available for 
all services, including operation at the high 
pressures, high temperatures employed in 
steam plants of the latest design. Units are 
built in sizes up to 25.000 hp. 


Turbine Generators 


DE LAVAL STEAM TURBINE COMPANY 


816 Nottingham Way, Trenton 2, New Jersey 


DE LAVAL 
| Henderson, Ky., selects a third 
GENERATOR | 
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> AIRCON converts keep popping 
up. Aircon, for those who are just get- 
ting in on this, is the new term which 
Reader R. M. Francis has proposed 
be adopted for air conditioning (see 
this department in the September 
and November issues, 1957). This 
note has come from Lucien R. Greif, 
of Greif-Associates, engineering and 
industrial publicists: 


We're all for it. Mr. Francis’ idea is 
very sensible. We always did like 
short words better than long ones, 
and we hope from now on all manu- 
scripts for POWER ENGINEERING will 
use “aircon, airconned, airconning.” 
Somebody has to lead the parade. 
Might as well be PoWER ENGINEER- 
ING. 


> R. C. ALEXANDER, superintend- 
ent of the Valley Steam Plant in Sun 
Valley, Calif., touches on a theme 
close to our heart when he writes us: 


I appreciate receiving POWER EN- 
GINEERING magazine and particu- 
larly like the editorial treatment, 
which considers that the readers are 
mature individuals. 


Naturally, as editors, we are al- 
ways more than pleased when a 
reader gets this impression, for it re- 
flects exactly the attitude we have 
always taken toward the readers of 
POWER ENGINEERING, and which we 
want our contributing engineer-au- 
thors to take toward the readers. 

It is one thing to try to make 
things clear to readers by using meth- 
ods of presentation and language as 
simple as possible, consistent with 
technical accuracy and the general use 
of language in the power engineering 
field. But it is quite another thing to 
present everything in a way that 
“‘writes down’”’ to the reader. 

It is the first objective that moti- 
vates our editorial style. 


> G. R. SETTERLUND’S lively ac- 
count of the problems he encountered 
when he moved in as chief of an old 
power plant (POWER ENGINEERING, 
September 1957, pages 55-57) has 
drawn interested queries from a num- 
ber of readers. C. E. Mueller of the 
Diamond Power Specialty Corp in 
Lancaster, Ohio, wants to know what 
metal Setterlund found most satis- 
factory for reblading exhauster fans. 
To this Setterlund replies: 


Although exhauster blades are cer- 
tainly standing up better now than 
previously, I do not feel that we have 
tested enough kinds of metals to 
make an honest comparison. “ Drum- 
steel increased the useful life 
considerably. In one case T1 steel, 
also from Drummond McColl Steel, 
proved better than Drumco; in an- 
other case, about equal. 

Facing the blades with hard sur- 
facing rods has proved even better. 
Colmonoy rods, Coast Metal rods, 
ete., have been used as solid facings. 
Colmonoy paste fused with carbon 
rods equalled either of the above 
solid facings, and the blade was re- 
usable after refacing again. I have a 
feeling that cross-hatching with hard 
metal rods will prove most economi- 
cal and lasting. Put a bead around 
perimeter of the blade and then pat- 
tern beads at about °4-in. squares 


co 


over the wearing surface (see sketch). 
This can be done on the most econom- 
ical steel plate available. 


On previous occasions, when we 
have asked engineers about reblading 
or rehabilitating blades on exhauster 
fans, we have been told that one of 
the best materials is common ordi- 
nary floor plate, properly shaped and 
bolted or, preferably, welded on. 


> ANOTHER QUERY to Setterlund 
comes from H. H. Reisman of Deere 
& Co in Moline, Ill. Reisman asks 
about the type of refractory used for 
lining the induced draft fans. (Setter- 
lund had indicated that the fans were 
lined with metal lath and refractory.) 
Amplifying his description, Setter- 
lund says that it was an article on 
how insulating cement cures casing 
erosion on ID fan (POWER ENGINEER- 
ING, March, 1955, page 69) that ac- 
tually stimulated his trial. He writes: 


The R & I Super No. 3000 is avail- 
able through Refractory and Insula- 
tion Corp. 

The lath must be cut to fit the con- 
tours of the casing. Instead of using 
fasteners, simply tack weld in con- 
venient patterns, placing tack spots 


at about 5-in. to 6-in. centers. Apply 
the first coat thick enough to just 
cover the lath. Be sure to trowel it 
well in against the casing. 

We used an electric heating ele- 
ment and a fan to circulate hot air 
through the casing. One fan was not 
heated in this manner and a blister 
developed after boiler start-up. 

After the first layer is quite dry, 
probably within 16 hours, or less if 
higher heat is used, smooth trowel a 
finish coat of the same material over 
the entire rough surface. This finish 
coat will probably average * <-in. to 
5¢-in. thickness. We filleted in all 
edges and feathered around inspec- 
tion doors, ete. 

I might add that we fill all lining 
joints in exhausters, elbows and bends 
in pulverized coal lines from mill to 
furnace, and are seriously thinking of 
lining one exhauster case completely 
in lieu of present cast liners. 


®» UNUSUAL request reached this 
department the other day from Paris, 
France. Institut Frangais des Com- 
bustibles et de L’Energie wanted to 
get hold of a copy of an article on 
sodium pentachlorophenate treat- 
ment for cooling water, written by 
Max Gelfand for the May 1941 issue 
of this magazine. We promptly dis- 
patched verifax copies of the article. 
Now just as promptly comes back a 
note from H. Perdon: 


Les deux photocopies que vous 
nous avez envoyées nous sont bien 
parvenues. Nous vous remercions 
d’avoir bien voulu nous addresser ces 
documents gracieusement et aussi 
rapidement. Le texte nous suffit sans 
les photos. 

En vous renouvelant nos remercie- 
ments, veuillez croire, Messieurs, a 
‘expression de nos sentiments dis- 
tingués. 


> HOW TO SET UP operation of a 
new power plant, a series of articles 
by Paul N. Garay, which began in 
the September issue, is finding its 
way with POWER ENGINEERING read- 
ers. Jack E. Webber, assistant super- 
intendent of the utilities department 
of U. S. Steel’s Fairless Works in 
Pennsylvania, writes: 


I would like to take advantage of 
your suggestion to obtain tear sheets 
and save the articles by Paul Garay. 
I would appreciate your forwarding 
about 12 copies of the article in the 
September issue and if possible con- 
tinue to do that for the remainder of 
the articles that will be published. I 
am sure the articles will prove most 
helpful to us, and we appreciate your 
making them available. 


The fifth and last article in the 
Garay series is scheduled for next 
month. Then we expect to make re- 
prints of the set. Want copies? 
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Why Every Steam Heated Unit 


Needs its Own Steam Trap 


... the theory, practice and proof 
of “unit trapping” for top temperatures 


Using an individual trap for each 
steam heated unit, including each 
separate coil, chest or chamber of 
a machine—pays off for the user. 
Here are just two examples: 


1. On a creamery dryer 
Drainage Air 


Method Temperature 
Restricted 250) 
Blow-thru = 
Group trapping | 995 
(1 trap for 8 coils) aaa 
Armstrong 
Unit Trapping 309° 


(8 traps—1 for 
each coil) 


2. On a platen press 

Drainage 
Method 

Restricted 

Blow-thru 

Group 

Trapping 

Armstrong 


Processing 


Time 


50 minutes 
35 minutes 


| 25 minutes 


Unit Trapping | 


Why Unit Trapping 
Works Best 


It is reasonable to assume that no 
two steam heated units will have 
identical condensing rates. Even 
the slightest difference in rate will 
cause a difference in steam pres- 
sure drops through the units. 
Here’s where the trouble starts. 
Condensate from each unit may 
flow to the trap. But, what about 
air and other non-condensibles in 
the system? A difference in pres- 
sure drops too small to be indi- 
cated by an ordinary pressure 
gauge will permit backflow of 
steam from the higher pressure 
units to the lower pressure units. 
This backflow of steam may even 
impede flow of condensate from 
the lower pressure unit to the 
trap... and it will definitely im- 
pede or block off flow of air to the 
trap. The result is sluggish heat- 
ing, reduced temperatures, re- 
duced output, fuel waste and 
increased possibility of corrosion. 
Figures 1, 2 and 3 diagram the 
action. 


Unit Trapping 
Not Costly 


No engineer wants any more me- 
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How Different Condensing Rates Can Slow Production 


98.26 98.90 | 99.34 99.53}99 74,9988 


= 


260° 309° 317° 323° 324° 326° 


99.27| 99.27 | 99.27 | 99.27) 99.27 27 
IL iL 
992 » 


Fig. 1 This is a 6-roll ironer shortly 
after it has begun operating on 100 psi 
steam. When cold, wet material passes 
over chest 1, steam condensing rate is 
high and pressure drops accordingly. 
The pressure drop in chest 2 will not be 
as great, and so on down the machine 
as the material becomes progressively 
hotter and drier. Average pressure in 
the chests then is 99.27 lbs., and drain 
header pressure is slightly less, about 
99.2 lbs. Under these conditions, steam 
from drain header enters chests 1 and 
2 (as indicated by arrows at side of 
drain lines) because of pressure differ- 
ence. Though condensate from chests 
drains by gravity, air can’t leave chests 
countercurrent to incoming steam. Fig. 2 
shows what happens next. 


How Unit Trapping Prevents Trouble 


Fig. 2 This is the same 6-roll ironer 
after it has been operating a while. Air 
has accumulated in chests 1 and 2, re- 
ducing condensing rate and decreasin 

pressure drop. This process repeats itsel} 
down the line until pressures are as 
shown—that is, enough air will accumu- 
late in each chest so that condensing 
rates and pressure drops of all chests 
will be about equal. The net result is 
shown in chest temperatures which are 
actual pyrometer readings taken on a 
6-roll ironer, drained by a master trap, 
in a Chicago laundry. The laundry was 
making 337.9°F steam, but getting an 
average of only 309.6°F from the ironing 
surfaces, necessitating slow operation 
and frequent reruns. Then they tried 
Armstrong unit trapping—see Fig 3. 


-25 98.90 “ 99.34 99.53 99.74 99.88 


— 


Fig. 3 This is the same 6-roll ironer, 
now unit trapped. Temperatures shown 
are also actual pyrometer readings—the 
average of 329.6°F is 20° higher than 


with group trapping. This is because 
air is continually removed from each 
chest into the drain header, and cannot 
get back into any chest. 


chanical devices in his plant than 
are absolutely necessary. But, the 
moderate additional cost of using 
two or more small traps, instead of 
one big one, is saved over and over 
again in improved efficiency. 

If the traps are Armstrong, 
maintenance is no problem. And 
users frequently tell us that Arm- 
strong traps outlast others two and 
three to one. 

Steam traps usually represent a 
fraction of 1‘¢ of the cost of the 
equipment they drain. Does it 
make good sense to lose 10‘¢ or 
more of equipment capacity to 
save a few dollars on traps? 

Why not test Armstrong unit 
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trapping in your plant. If you are 
not completely satisfied with the 
results you can return the traps 
for a full refund of the purchase 
price. There is little to lose—lots 
to gain. Call your local Armstrong 
Factory Representative or Distrib- 
utor, or write Armstrong Machine 
Works, 8101 Maple St.. Three 
Rivers, Mich. 

ASK FOR the 44-page Steam 
Trap Book and reprint of article 
on Unit Trapping. 

801ST 


ARMSTRONG 
STEAM TRAPS 


- 
~ 
on 
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the blow-off valve trend 
on “package” boilers is 


YARWAY SEATLESS 


KEWANEE-SPRINGFIELD 


BLOW-OFF 
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M@ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 

The Yarway Seatless Blow-Off Valve, with 


@ Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 

also available. 


VALVES 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow-- 
Off Valves write for Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


@ Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 
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This is R. S. Wallace Station showing modern 
enclosure for Unit No. 6, a 600,000 Ibs. ‘hr. Riley 
Boiler. Below, Unit No. 7 under construction. 


Inside furnace of Unit +7 at E. Peoria. At left — 5 of 16 
Riley Flare Type Burners; burner openings are water-cooled. 
Top left — one of two bare tube platens that are employed to 


we evenly distribute furnace heat across superheater and reheater. 


i 


‘ 
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Sixth RILEY Boiler at 
R. S. Wallace Station 


CENTRAL ILLINOIS LIGHT 
COMPANY has also ordered 
its EIGHTH Riley Boiler 
for its Lamarsh Station 


Since 1939, Central Illinois Light Company has 
installed six Riley Boilers in its East Peoria R. S. 


Wallace Station. The latest, a 690,000 lb hr Reheat 


Unit is illustrated here and will shortly go on the 


line. The recent order of an 850,000 Ib hr Reheat 


Unit for Lamarsh Station will bring the total of 


steam generated by Riley boilers to 3,415,000 Ibs /hr. 
Dependable operation, and high availability are the 


operating characteristics of these Riley boilers. 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs. . 


Capacity — 690,000 Ibs /hr. 


Drum pressure — 1650 psig 


Superheat, Reheat — 1000 F 
Fuel: Central Illinois Coal WORCESTER, MASSACHUSETTS 
Average Overall Efficiency — 87.7% Sales Mew Nar, Butiels, 
Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Or 


COMMONWEALTH ASSOCIATES, INC, Civ. Paul, Coke Cite 
CONSULTING ENGINEERS San Francisco, Portland, Seattle 
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For Fly Ash Collection... 


Western Precipitation 
presents 

its latest development 

in a quarter-century of 
continuous advancement 


in Mechanical Collectors 


... The “9VGR” 
MULTICLONE! 


Over 25 years ago NEW 9VGR FEATURES... 7 
Fzie The proven superiority of 


1. No need for continuous 
Western Precipitation Corporation CAST IRON TUBES and VANES! 


pioneered the high-efficiency multiple- external support. 
tube principle that has proven so 2. Easier and less costly to Through the years, others have 
superior it is now the pattern for insulate. tried special alloy steels and so- 
the industry. 3. Minimum dust stratification. called “miracle” metals, but noth- 
ing has proven as satisfactory in 
The Multiclone continues to be years 4. Improved dust distribution to actual field service as cast iron. In 
ahead of all other centrifugal collectors all tubes. the past quarter-century more 
the invaluable 5. Simpler installation, lower than 270,000 Multiclone tubes 
know-how” gained through these erection costs. have been placed in service with 


many years of leadership in the field 

—leadership that is further emphasized 

by introduction of the 9VGR Multiclone, 

another important milestone 

in Multiclone’s quarter-century of There are many other advantages built into the 9VGR. There 

is a Multiclone representative near you who will be glad to 

supply complete details. Or write direct, asking for your 
free copy of Bulletin #M209 which contains full details. 


less than 1.85% replacement—a 
performance record unequalled in 
the industry ! 


6. Freedom from leakage at all 
critical points so that full 
collection efficiency is obtained. 


outstanding performance. 


Western Precipitation Corporation 


Designers and Manstachsere of Equipment for Collection of Suspended Material from Gases 
and Equipment for the Process Industries 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 


Cup 


COTTRELL Electrical Precipitators 


~ Chrysler Building, New York 17 1 Nerth La Salle Street Building. Chicago 2 + Oliver Building, 
OUALAIRE Reverse-Jet Filters Pittsburgh 22 + 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 
HOLO-FLITE Processors Precipitation Company of Canada Ltd., Dominion Square Building, Montreal 


Representatives in all principal cities 
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How to give electrical conductors an improved 
margin of safety at elevated temperatures 


°5 Tests show influence of silver on 
tensile properties of high-conductivity 
20 
o- 15 Silver-bearing copper is used extensively in windings, 
Sz A collector rings, and commutators of motors and genera- 
>8 10 tors, in order to retain structural strength at elevated tem- 
° 5 peratures during assembly and operation. 
0 There are now many other places where electrical con- 
0 50 100 150 200 250 300 350 400 450¢ ductors must stand up under temperatures well above 
TEMPERATURE those heretofore considered normal. 
35 The amount of silver needed to meet a particular set of 
230 conditions, however, has until recently been difficult to 
. Bees — of tests made in The American Brass Company Metal- 
20 lurgical which can help serve as a 
more precise guide. 
os 15 \ \ \ <n es for the vield strengths at 0.2 per cent offset 
gz 10 B\ and 0.5 per cent extension are significant to electrical 
> \ XY engineers with problems involving the operation of con- 
8 5 ductors at elevated temperatures, for these values are 
re) indices of the limits of elastic behavior. The drop in 


0 50 100 150 200 250 300 350 400 4506 absolute values of the tensile properties of all three cop- 


TEMPERATURE pers with rising temperature, however, should be noted 
and be allowed for in the selection of shape and size of 

40 conductors that are expected to run hot. 

35 For more complete information on the eflect of tempera- 
= 30— ture on the mechanical and electrical properties of cop- 
Z 25 “a per, send for a copy of Publication ( -25, “Anaconda Cop- 
& 5 a per for Electrical Conductors.” This 62-page book also 
w* 20 N “es has a wealth of other general information, plus con- 
8 15 \A venient new tables to help you in the selection of rigid 

bus conductors. 

Technical Service. The assistance of Anaconda specialists 
5 in the selection of conductors to meet your special prob- 

lems is available to you. For such assistance—or to get a 


© 50 100 150 200 250 300 350 400 450C copy of “Anaconda Copper for Electrical Conductors”— 
TEMPERATURE see your nearby Anaconda representative. Or write: The 


A. Silver content normal American Brass Company, Waterbury 20, Conn. 57101 
B. Silver 8.7 ounces per ton 
C. Silver 28. ounces per ton 


Copper strips cold rolled, 0.050 ins. gage ‘ 
Time to heat, approximately 1% hours ya 
Time of test at heat, approximately Vs hour — 
Speed, testing machine head, 0.01 ins. per min. 

American Brass Company Metallurgical Research Laboratory 1954 COPPER CON DUCTORS 


Made by The American Brass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


WIRE & ROD FLAT BA 
BARS ROUND TUBES J SQUARE TUBES VENTILATED | 
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Water storage tanks — Sarco self-powered tem 
perature controls on service water storage tanks 
from twin heaters 


temperature control. 


How to get 
that’s simple, 


H™ the way to get rid of uncertain, time-wast- 
ing manual temperature control . . . throughout 
your plant. And without investing in complicated. 
costly temperature control equipment. 

These SELF-POWERED Sarco controls are inexpensive, 
simple, dependable, accurate. They can be used for 
85% of your jobs. %” size costs only about $100! 

Thousands of these Sarco controls are giving de- 
pendable, accurate service for firms such as Colgate- 
Palmolive Co., Sinclair Refining Co., Swift and Co. 


al 


UNIFORMLY PER 
OEGREE OF TEMP, aise. >t 


3 UNIFORM VALVE MOVEMENT 
PER DEGREE OF TEMP. CHANGE 


AS SIMPLE AS ABC .. . that’s Sarco Self-Powered Tem 
perature Control. A thermostat with capillary tubing and 
a valvee . . that’s all there is to it! 


Oil Refining « Others 
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Sarco (B)__sanco te-2) 
Self-Powered 
Temperature 
Regulator 


TER 


Cxcwance® 


gaaco 
so 


Diesel Engine — 


system. Also ideal for compressors 


Shellac dryer — even temperature maintained; FOR YOUR INDUSTRY Steam-jacketed kettle — de: 

moisture uniformity of granular shellac ac Chemical Processing « Metalworking kettle content is automatically maintained by 

curately controlled — by Sarco self-powered Food « Textile * Paper Sarco self-powered temperature control. Steam 
waste, uncertainty of manual control eliminated. 


utomatic Temp. Control 
ependable, inexpensive 


SARCO SELF-POWERED TEMPERATURE CONTROLLERS 
—need no power source 


1, Self-Powered — no compressed air or electricity 
needed. 

2. Easy to install — by any pipe-fitter. 

3. Self-contained — no exposed mechanism. Pack- 
less valve. 

4. Simple — no gadgets that take a technician to read 
and repair. 

5. Not affected by cross-ambient temperatures or 
elevation of the bulb. 


Send for Bulletins: No. 620 - Self-powered Tempera- 
ture Controls. No. 710 Self-powered Cooling Controls. 
No. 1025 Electric Indicating Temperature Controls. 
Sarco Company, Inc., 635 Madison Avenue, New York 
22, N. Y. 2208-B 


SARCO 


Automatic Temperature Control 


ELECTRIC INDICATING AND SELF-POWERED TEMPERATURE CONTROLLERS © STEAM TRAPS © STRAINERS 


Sarco self-powered tempera- 
ture controller used on diesel engine cooling 


sired temperature of 
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ALLIS-CHALMERS (11 


— Water 
Conditioning 


Announcing New 
Industrial Zeolite 


Water Softener 


Basic standard water softener 
designs easily adapted to meet 
individual plant requirements. 


Here's a well-engineered, well-built 
answer to a wide range of water con- 
ditioning problems. It’s designed to 
eliminate costly maintenance due to 
scaling of pipes and heat exchange 
tubes; to produce chemically suitable 
water for drying, paper making, tex- 
tiles; and to provide water for food 
processing and many special industrial 
applications. 


Easy Operation 

The unit is basically simple. It is en- 
gineered to operate with little or no 
maintenance between regenerating 
cycles. Regeneration is an easy pro- 
cedure. Automatic controls are also 
available to further simplify the oper- 


Allis-Chalmers sodium zeolite water softener installed in Ohio dye plant. 


ation if desired. 
Get Details 
Standard From this, a water softener is en- For complete details about Allis- 
Basic Desi gineered to meet your individual Chalmers industrial type zeolite 
asic Vesign plant requirements. Such factors as water softeners, call your nearby 
Allis-Chalmers engineers started with size of softener tank, size of salt A-C office or write Allis-Chalmers, 
a basic standard design developed and brine tank can be varied to Power Equipment Division, 


meet your conditions. Milwaukee 1, Wiggonsin. 


from years of research and experience. 


ALLIS-CHALMERS 


For more data circle 510 on Pest Card 


ALLIS CHALMERS 


January, 1958 


\ 
) al 
(AC) 
A-5552 al 


AT NEW 
GLATFELTER PLANT 


Consulting Engineer tells why... 


After completion of Acceptance and Peak Load Tests on a C-E 
Vertical-Unit Boiler, Type VU-40, at the P. H. Glatfelter Company’s 
new Spring Grove, Pennsylvania, paper mill, The H. M. Wilson 
Company, Consulting Engineers of Philadelphia, stated, “Now, 
having determined the results of the tests, we are happy to advise 
you that the overall performance of the boiler was excellent, and 
we feel that this particular boiler is of outstanding design and 
construction. We have previously commented on the excellent 
cooperation of your Engineering Department in the design and 
development of this boiler, and can only reach the conclusion that 
your entire organization has been most cooperative and has done 
a fine job.” 

This opinion finds added significance in a statement by the 
company president, Mr. P. H. Glatfelter, III, who states, “We are 
well pleased with our choice of this C-E boiler for our new plant.” 

We, of course, are proud of this boiler, which, like the many 
other C-E installations of this and other types, is proving its supe- 
riority under actual operating conditions. When you need boilers, 
remember that Combustion Engineering has a complete line of 
steam generating and fuel burning equipment~—a size and type that 
will meet your requirements exactly. 


COMBUSTION 


Combustion Engineering Building 
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The recent start-up of this new paper mill marked the completion of the P. H. 
Glatfelter Company’s largest expansion in its 93-year history. Included in this 
expansion was a new Fourdrinier paper machine, a 177-acre lake, and a C-E 
Vertical Unit Boiler. This new mill, which is in the best tradition of modern 
industrial architecture, has a potential capacity of over 300-tons daily. 


ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 
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Cross-sectional view of the C-E Vertical- 
Boiler, Type VU-408, installed at the 
Glatfelter Paper Mill in Spring Grove, 
This unit is designed to burn coal or 
il, either separately or in combination, 
full rated capacify obtainable from 
either fuel. It has a maximum continuous 
capacity of 250,000 pounds of steam per 


How Get SPECIAL Features 


Tips on selection, installation and operation of steel 


SEXO 6.222 


SEGMENTAL 
RETAINING 
RING 
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LEAK-PROOF 
INTEGRAL SEAT 


Integral Stellite seat in 
Edward Valves cuts main- 
tenance, prevents leakage 
between seat and body. 
For perfect alignment, ap- 
plied Stellite is precision- 
machined in same set-up as 
body bore, then carefully 
lapped to form drop-tight 
mated seating surfaces. 


NON-LEAK 
PRESSURE-SEAL 
BONNET JOINT 


By changing bonnet-gasket 
angle from 45 degrees to 
shape shown, sealing area 
is increased 300‘;, sealing 
force doubled. Soft iron 
gasket is electroplated with 
a lead alloy which flows 
under pressure, assures 
tight seal. No sharp gasket 
edge to damage. Easily dis- 
assembled. 


ORIGINAL-DESIGN 
EDWARD EQUALIZER 


For check and non-return 
valves, the Edward Equal- 
izer connects the high- 
pressure area above disk- 
piston with the high- 
velocity, low-pressure area 
in the valve outlet. In- 
creases disk lift, cuts pres- 
sure drop, reduces disk 
vibration. 


EVALTHRUST* 
BALL-BEARING 
CONSTRUCTION 


This patented ball-bearing 
construction is found in 
all large, high-pressure 
Edward Valves. Double 
races on the yoke stem re- 
duce operating torque... . 
effectively transmit highest 
closing torques. An Edward 
“exclusive.” 


EVALPAK* PREMIUM 
VALVE PACKING 


Edward developed the first 
asbestos-graphite packing 
with special processing to 
prevent stem pitting. Die- 
molded to fit exactly the 
stem and stuffing box, it 
is wire-supported and fea- 
tures low operating torque. 
Durable, easily replaceable. 


IMPACTOR* 
HANDWHEEL 


Exclusive Impactor* hand- 
wheel multiplies the closing 
force a man can deliver, 
assures tight seating with 
minimum effort in mini- 
mum space. Often elimi- 
nates need for bulky, ex- 
pensive gearing or motors. 


Rockwell-Built Edward Valves 


*Reg. T.M., Edward Valves, Inc. 


| 
Wet 
/ | 


We all know that no one gets “‘something for nothing.” 
Yet, by careful evaluation and selection, it is possible to 
obtain “‘special” features in standard steel valves. The 
secret lies in buying “by company” as well as by price. 
In dealing with Edward, whose products have been the 
industry’s standard of excellence for years, you avail 
yourself of three important benefits: 


1. access to the results of continuing laboratory 
research on steel valves; 


2. expert assistance on valve selection, installa- 
tion, operation, maintenance and repair; 


3. steel valves which are truly superior in design, 
function and durability ... but which are not 
substantially more expensive than ordinary types. 


For example . . . a half-dozen “special valve” features 
—which are standard in Edward Valves—are shown in 
handy clip-out form on the opposite page. ALL of these 
features are Edward “‘firsts” ... Most are Edward 
“exclusives” .. . EACH means extra value for you! 


We invite you to consult your Edward Valve Repre- 
sentative. He is technically trained, thoroughly experi- 
enced, eager to help you obtain the most value for your 
valve dollar. At his disposal—and yours—are the results 
of substantial investment in steel valve research. Let 
him use those results to solve your problems. A card or a 
call will bring him “‘on the double” . . . so make it a point 
to contact us now! 


Fig. 7594Y cast 
steel horizontal 
check valve. 
Pressure-seal bon- 
net construction. 
Rated at 1500 Ib 
at 850 F. 


STANDARD Steel Valves 


valves from Edward, long-time leader in the field 


Edward Valves, inc. 
suosiary of ROCKWELL MANUFACTURING COMPANY 


1202 West 145th Street, EAST CHICAGO, INDIANA 


f Fig. 7516Y cast 
steel 1500 Ib 
globe stop valve 

| for steam services 
| to 1500 Ib at 
850 F, 3600 ib 
at 100 F, WOG. 


Edward builds a complete line of forged and cast steel valves 
from Ve" to 16” irk globe and angle stop, gate, non-return, 
check, blow-off, stop-check, relief, hydraulic, instrument, gage 
and special designs for pressures up to 7500 Ib with pressure- 
seal, bolted, union or welded bonnets and screwed, welding, 
or flanged ends. 
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WHEN YOU INSIST ON “BUFFALO” AIR- 
FOIL FANS you immediately find many impor- 
tant factors in your favor. “Buftalo” Airfoils give 
you frue mechanical efhciencies up to 92%. 
Main point here is that “Buffalo” Airfoil Fans 
will positively /ive-up to their ratings. They are 
designed, engineered, built and tested to delive: 
these peak efficiency ratings. You can rely on 
“Buffalo” Airfoils to meet your performance 


specifications, 


There are sound engineering “reasons why” 
behind the proven performance of “Buffalo” 
Airfoil Fans. “Buffalo” offers unique, deep-blade 
airfoil design plus a brand new approach to 
streamlining. Turbulence is reduced to an abso- 


lute minimum because of the smooth inlet bell 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 


DECIDING ON 
AIRFOIL? 


INSIST ON 
“BUFFALO” 


Mechanical Efficiency 
up to a True 92% 


MAXIMUM FORCED-DRAFT PERFORMANCE 


UNDER SPECIFIC CONDITIONS 


— the matching curved wheel flange — the new 
“Buffalo” divergent outlet. And with “Buffalo”, 
you get more than an airfoil fan — you can 
choose from a complete line of airfoil and semi- 
airfoil wheels, to give you maximum efliciency 
for your precise operating conditions. 
Whichever “Buffalo” Fan you select as_best- 
suited to your operation... you’re sure of 
getting the famous, rugged, dependable, long- 
lasting construction that’s been an integral part 
of every “Buffalo” product for more than 80 
years. We call it the “Q” Factor — the built-in 
Quality which provides trouble-free satisfaction 
and long life. 

For the Finest in Mechanical Draft Service, 
Write Us now for Bulletins FD 106, FD 205, 
and F 200. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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DIAMOND 
“NMiulti-Port’” Bi-Color Gauge 


for BOILER PRESSURES 
to 900 psig 


MODEL MP-900 


Ports Have 
Individual r+ 
Round Glass, a 
Mica and Gasket 
Instead of 


Long Strips “Sealed Beam" 


Lamps in 
“Hi-Lite”™’ 
Illuminator 


STEAM SHOWS RED Also available 
is Model MP-3000 


WATER SHOWS GREEN tes halle 
. to 3000 psig 


Complete 
Port Change 


Gauge Not and Cut Back 
Removed from Saf ee into Service 
Boiler for 7 in Minutes 
Gasket Changes = 3 Instead of Hours 
and Other Normal 
Maintenance 


End Stems Stainless Steel 
(Also Available with 
Flange Connections) 


The individual round ports each having its own round 
glass, round mica and round gasket (instead of the 
conventional long strips) means less stress and strain 
... resulting in greatly reduced maintenance. When 
replacement is required, it is usually only one port 
» « « which can be changed in a very few minutes 


red and water always shows green. There 
can be no question of the water level. 


Recommended for both new and old boilers up to 
900 psig, the MP-900 Multi-Port will give you a new 
standard of gauge operation. Use the coupon below 


. « . and without removing the gauge from the boiler. for additional information. 


The Diamond Bi-Color feature is an- 
other important advantage of the MP- 
900 Multi-Port... steam always shows 


| DIAMOND POWER SPECIALTY CORP. 

| LANCASTER, OHIO 

| Please send me without obligation a copy of new Bulletin 
| No. 2044 explaining the advantages of the Diamond 
| MP-900 “MULTI-PORT” Bi-Color Gauge for all boiler 
operating pressures up to 900 psig. 

| 

| 

| 

| 


NAME__ 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO COMPANY 


ADDRESS 


Diamond Specialty Limited * Windsor, Ontarlo 
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Have You Investigated 


THE MODE 


E 
| 


s 42 B&W Type EL Pulverizers serve six 
: B&W Open-Pass Boilers in Clifty Creek 
; om Plant of Ohio Valley Electric Corporation. 


a 
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SYSTEM 


A Compact, Space-Saving Package 
of Efficient Grinding Power 


More power and capacity in a compact arrangement. . . long-range dependability 
. . . reduced operating cost —these are the measurable results of continuous, 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations. 


Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at ail times. 
The high circulating load of the B&W Pulverizer per- 
mits efficient and dependable classification of product, 
so that only material of proper fineness leaves the unit. 
In addition, its slow-speed, spring-loaded ball bearing 
grinding elements maintain proper grinding contact 
throughout their service life. 


Handles Wide Variety of Low Grade and Wet Coal: 
Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizer’s unique and exclusive 
recirculation of fuel through heated air assures efficient 
grinding . . . eliminates shutdown, capacity loss, or 
special attention from operators. 


Simplicity of Arrangement and Reduced Maintenance: 
Accessibility for all normal maintenance makes it 


simple, quick, safe and low-cost. Adjustments are easily 
made while the unit is in operation. Using only clean 
primary air supplied under pressure, fan maintenance 
is substantially reduced and fuel piping is greatly sim- 
plified. Also, with the pulverizer acting as its own dis- 
tributor, no special distributing devices are needed. 
Grinding elements are of special alloy material. They 
last two years or more on eastern coals and at least a 
year on midwestern coals. 


Adaptable to All Types of Automatic Controls: 
Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler’s 
automatic combustion control is connected to the pul- 
verizer at only one point—the damper in the primary- 
air duct. The pulverizer’s own control system regulates 
all other functions, such as maintenance of proper fuel- 
air ratio and operating temperature. 


SEND FOR DATA. For full information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox Company, 


161 E. 42nd Street, New York 17, N. Y. 


COAL RECIRCULATION — this PRESSURE SYSTEM — this elimi- 
means high fineness, aids drying. nates fan wear, simplifies piping. 


AIR CONTROL—this means one, MILL LEVEL CONTROL — this 
simple control contact point. automatically adjusts fuel-feed. 


BABCOCK 


DIVISION 
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CEMENT MANUFACTURER 
SHOOTS THE WORKS! 


NLEANING rotary cement-drying 
kilns by firing lead slugs into 
them to knock off accumulations inside 
is routine practice. The slugs go bound- 
ing and bouncing through the long 
drying kiln, doing a cleaning job equiv- 
alent to a whole crew of pick-and- 
shovel pilots. No one expects a slug to 
become so enthusiastic that it contin- 
ues its chores inside the waste heat 
boiler attached to the far end of the 
kiln. In fact, the odds against getting 
a slug into the boiler on purpose are 
astronomical. But this one got there, 
odds and all, thus establishing a new 
type of one-shot boiler treatment which 
is hardly likely to become popular. 


HOWEVER, inside the boilers at this 
large cement plant, Nalco System 
treatment helps make certain that 
boiler troubles, if any, are on the out- 
side. Boiler feedwater is aerated, fil- 
tered, zeolite softened, evaporated and 
deaerated. A Nalco corrosion inhibitor 
is fed between deaerators and feed 
pumps for corrosion control through- 
out the steam and condensate return 
systems. Nalco catalyzed sodium sulfite 
does the oxygen scavenging on the 
discharge side of feed pumps. A Nalco 
internal treatment and caustic soda 
are fed directly into the boiler for pH 
control and scale prevention. 


It is no wonder these boilers can 
turn out 169,000 lbs. of steam per 
hour, year after year, and stay like 
new — except, of course, for the way- 
ward shotgun slug. 


Nalco has not yet developed bullet 
proofing for boilers... But you can 
never tell what may come next! Mean- 
while, we'll be happy to tell you more 
about effecti: Nalco Internal Treat- 
ment. Ask for Bulletin Bl. National 
Aluminate Corporation, 6224 West 
66th Place, Chicago 38, Illinois. In the 
Northwestern United States, Hawaii 
and Alaska: The Flox Company, Inc., 
Minneapolis, Minnesota. In Canada: 
Alchem Limited, Burlington, Ontario. 
Branches and affiliates in Spain, 
Germany and Italy. 


| 


UNEXPECTED RESULTS 


THE TREATMENT: Lead slug, pro- THE RESULTS: “Plugged” boiler tube, 


pelled by heavy powder charge in 8-gauge pierced by lead slug on the pay off to 
shell fired from a miniature cannon! one chance in a million. Internal treatment 
“External treatment” with a vengeance. powerless here. 


Steam drum in one of the Nalco-treated boilers at cement plant is typically clean and 
corrosion-free when opened for annual inspection. 


Water treatment chemical mixing and proportioning room, where Nalco System treatment 
starts on its way to give complete steam system protection against scale and corrosion. 


24 


For more data circle 516 on Post Card 


POWER ENGINEERING 


NT” 


WATER CONDITIONING 


This 
tance 
by ion exchange 


lon Exchange Treatment — 
Fact-File-Folder discusses impor- 
and advantages of water treatment 
and describes water treat- 
ing equipment — deionizers, demineral- 
izers, dealkalizers, softeners and filters. 
Applications of the various items are pic- 
tured and described, and a large fold-out 
section shows typical installations. H. M. 
Mueller Corp. 


102 Zeolite Water Softener — Fea- 
tures of company’s zeolite water softeners 
which assure efficient, dependable and easy 
operation are described Bulletin 28 
B7107A. Explains how standard units can 
be adapted to meet individual require- 
ments where applications involve elimina- 
tion of maintenance due to scaling of boil- 
ers, pipes and heat exchange tubes, and 
correction of other water problems. Allis- 
Chalmers Mfg. Co. 


103 Hot Process Softeners—Among 
information contained in 24-pp Publica- 
tion 4800 is a section on conditions of water 
that make treatment necessary Subjects 
covered in this section are reduction of 
silica, foaming, priming, and problems of 
protection agaist corrosion. Various ty pes 
of hot process equipment are described and 
photos, drawings and diagrams illustrating 
features are included. Cochrane Corp. 


104 Tray Deaerator — Bulletin 
28BS8853 describes a tray type deaerator 
for effective removal of corrosive gases 
from boiler feed water. Includes deserip- 
tion of the cycle of operation of the tray 
deaerator, six typical storage arrange- 
ments, and provides standard tray deaera- 
tor data. Allis-Chalmers Mfg. Co. 


105 For Water Testing — Simplified 
procedures for water analysis, portable test 
kits, and apparatus and glassware espe- 
cially selected for water and sewage labora- 
tories are described in 50-pp General Cata- 
log 4. A complete list of chemicals and 
solutions for water testing is included. 
Hach Chemical Co, 


106 Corrosion Treatment — “Di- 
rections For Treating Closed Engine and 
Compressor Cooling Water Systems,”’ is 
the title of Data Sheet 730. Listed are fac- 
tors which influence corrosion of engine 
blocks, cylinder liner failure due to pitting, 
and impairment of cooling because of ac- 
cumulations of corresion products, Char- 
acteristics essential to a good inhibitor are 
discussed. D. W. Haering & Co., Inc. 


FILTERING 


107 Filter- Separator — This file of 
data on company’s 15-gpm filter- separator 
includes a check list of 49 industrial and 
commercial liquids which can be continu- 
ously cleaned by the unit — notably diesel 
fuels, solvents, refinery control stocks, 
gasolines, lube oils, boiler feedwater, proc- 
ess intermediates, industrial waters, and 
marine and aircraft fuels. Drawings show 
installation and dimensional data, attach- 
and external details, and an ex- 


ments, 


1958 


January, 


ploded view illustrates construction. Rich- 
mond Engineering Co., Inc. 
108 Porous Filters — Porous sin- 


tered stainless steel filters are described 
and illustrated in 12-pp Catalog 54-101. 
Provides characteristics, application data 
and specifications and includes selector 
chart with instructions, plus filtration data 
tables. The Cuno Engineering Corp. 


MECHANICAL 
POWER TRANSMISSION 


109 Speed Variators — Bulletin 
GEA-6643, 16 pp, illustrated with 4-color 
photos and diagrams, describes company’s 
line of packaged d-e adjustable speed 
drives available from 3 through 150 hp, 
220, 440, 550 v, three-phase a-c 60 cycle. 
Included is a power data slide rule for cal- 
culating case dimensions, horsepower, 
speed range, power unit we ight, and motor 
frame size. General Electric Co. 


110 Speed Reducers — Standard 
styles and sizes of double-reduction speed 
reducers in ratios ranging from 75:1 to 
1900:1 are covered in 20-pp Catalog CD- 
230. Dimensional diagrams are included, 
as well as a specifications arrangement 
which makes it simple to select reducer of 
exact capacity, type and ratio desired. 
Cone-Drive Gears Div., Michigan Tool Co. 


111° Worm Gear Reducers — Bulle- 
tin J13 features detailed technical data on 
company’s line of worm gear speed re- 
ducers for a variety of industrial applica- 
tions. The booklet contains a description 
of various worm gear reducer designs with 
horsepower ranging from less than 0.1 to 
121. Numerous drawings and specification 
tables show designs and ratings for the 
standard units. Hewitt-Robins, Inc. 


112 Silent Chain Drives — Book 
2425 is a comprehensive 88-pp book con- 
taining detailed engineering ie and illus- 
trations of silent chain’s versatility. Con- 
tains t»bles of service factors, ratings, 
chain length and center distance computa- 
tions. Pre-engineered stock drives are 
listed in one 16-pp section. A section of 
book outlines procedure for selection of 
engineered drives. Another section on drive 
components lists available chain widths; 
chain and wheel dimensions; wheel toler- 
ances, materials and other data. Available 
to qualified power engineers, please state 
title when requesting this. Link- 


113 > Flexible Couplings — Bulletin 
99 describes applications of company’s 
semi-floating shaft couplings for radial 
loads such as V-belts, chains, generator or 
motor armatures. Photos, drawings and 
diagrams illustrate details of design and 
operation. Thomas Flexible Coupling Co. 


114 Rotary Pumps — Bulletin 2064- 
B1 describes company’s heavy duty rotary 
pumps designed for efficient and economi- 
cal service. Includes cutaway views illus- 


trating features, and gives dimensional 
data as well as typie: al speeds, capacities, 
pressure, and power requirements. Worth- 
ington Corp. 


115 Sand and Slurry Pump — 
Bulletin 601 gives specifications for com- 
yany’s sand and slurry pump which is 
ined with replaceable and interchangeable 
hard metal and rubber liners. A 
sectional view shows construction details 
and includes parts list, as well as dimen- 
sional diagrams and ¢ apac ity chart. Krogh 
Pump & Equipment Co., Ine. 


cross- 


VALVES, PIPING AND 
ACCESSORIES 


116 Solenoid Valves — Form VS-5! 
contains condensed information on sole- 
noid valves and electromagnetic control 
for a variety of industrial applications. 
Categories covered under solenoid valves 
include two-, three-, and four-way, corro- 
sion resistant, manual reset and special 
purpose valves. Electromagnetic control 
categories include automatic transfer 
switches, remote control switches, 
tactors, relays, solenoids and electric plant 
controls. Automatic Switch Co. 


117 Steel Gate Valves — This bulle- 
tin on cast steel gate valves lists 10 fea- 
tures, stressing durability, easy mainte- 
nance and erosion-resistance. Also provides 
dimension and weight charts and line 
drawings for each type. A large cutaway 
drawing illustrates design features. Wal- 
worth Co. 


11 8 Plastic Valve — Catalog 42.0 
contains essential data on company’s all- 
plastic gate valve, designed for conveying 
corrosive and abrasive liquids in lines that 
must be chemically free of contamination. 
Cutaway views showing design and con- 
struction advantages are included. Sizes, 
dimensions and a graph showing flow char- 
acteristics are also given. Vanton Pump «& 
Equipment Corp. 


con- 


119 Welded Steel Pipe — Fight-pp 
Bulletin SW P-14457 describes welded stee! 
pipe for industrial uses in diameters from 
6 to 36 in., wall thicknesses to 14 in. Appli- 
cations covered are plant piping, process 
piping, water supply and sewage disposal 
Advantages are listed and pressure design 
data, dimensions and properties included 
Other sections cover welded pipe fittings 
for flanged pipe, joints, and slip-on type 
flanges. Armco Drainage & Metal Prod- 
ucts, Ine. 


120 Stainless Tubing, Pipe — Tech- 
nical Data Card 188 provides comparative 
price data for those responsible for the 
specification and procurement of seamless 
stainless pipe and tubing. Furnishes analy- 
sis details and comparative price ratios of 
33 seamless stainless grades using Type 
304 (18-8) as a base. Tubular Products 
Div., The Babcock & Wilcox Co. 


Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
101-102. We'll do the rest! 


121 Clamps, Couplings, Joints — 
This product folder contains a number of 
individual bulletins on company’s line of 
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band clamps, V-band couplings and joints. 
Each of the bulletins contains detailed in- 
formation on applications, sizes and dimen- 
sions, as well as photos, dimensional dia- 
grams and installation instructions. Mar- 
man Div., Aeroquip Corp 


Reference Reading on 
Nuclear Equipment 


122 Power Plant Of Tomorrow 
— This 10-pp booklet, Form EBWR-1, 
describes use of company’s liquid level 
and flow controls at the Experimental 
Boiling Water Reactor, Argonne Na- 
tional Laboratories. Main theme points 
up fact that while atomic energy as a 
power source may be in the future, the 
same problems are encountered in in- 
dustry regardless of the end product 
involved. Actual photos from inside 
reactor and a simplified flow diagram 
explain functions of each of the safety 
controls. Magnetrol, Inc. 


123 Nuclear Plant Instrumen- 
tation — | ight-pp Booklet B-7233 de- 
scribes complete instrumentation and 
control for all-nuclear plants. Illus- 
trated with many control photos and 
schematics, the booklet covers in detail 
reactor power control, reactor nuclear 
instrumentation, coolant in- 
strumentation and monitor- 
ing. Westinghouse Electric Corp. 


124 Piping For Nuclear Energy 
— Information on steel and 
special purpose alloy tubing and pipe 
for use in nuclear energy applications 
is given in illustrated Bulletin TD-123 
Lists 34 different analyses which can 
be supplied for use in equipment for 


reactor 
radiation 


stainless 


atomic energy field. Discusses several 
nuclear energy installations and the 


analyses and shapes of tubing and pipe 
used in each. Alloy Tube Div., The 
Carpenter Steel Co. 


125 Filters For Nuclear Uses — 
This folder covers some of the nuclear 
fluid problems and their solutions. In 
addition to discussing the filtration re- 
quirements of the nuclear field, it illus- 
trates and describes filter media for 
various uses. Purolator Products, Inc. 


VENTILATING AND 
AIR CONDITIONING 


126 Centrifugal Fans — Bulletin 
257, 32 pp, gives engineering data on com- 
pany’s BC Airfoil fans and illustrates con- 
struction details of fans for all types of 
ventilating and air conditioning installa- 
tions. Comparative performance graphs 
show why greater efficiency and quieter 
operation are obtained. Capacity tables, 
dimensional drawings and suggested appli- 
cation arrangements are given for each 
model. Also included are rating tables on 
motors, sample fan specifications, laws of 
fan performance, and other data. Ilg Elec- 
tric Ventilating Co. 


127 inductor Air Conditioners — 
Bulletin 8827, 16 pp, describes inductor air 
conditioners for perimeter air conditioning 
of multi-storied buildings. Outlines and 
illustrates features and characteristics, 
covering installation, adjustments and 
controls. Table of basic unit ratings, pri- 
mary air rating curves, heating and cooling 
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capacity indices, a table of gravity heating 
capacities, coil water friction values, pres- 
sure drop curves for orifice size selection 
are included. American Blower  Div., 
American-Standard. 


128 Airfoil Fans — Catalog 1121, 12 
pp, describes efficiency and quietness of 
ulrfoil blading for all-purpose applications 
in a standard line of centrifugal fans cover- 
ing requirements up to 700,000 cfm and 
up to 1654 in. total pressure. Selection 
charts are included, and block dimensions 
and fan arrangements are detailed. West- 
inghouse Electric Corp. 


INSTRUMENTS AND CONTROLS 
129 Basic Controls — Nine 


types of temperature and pressure controls 
are described in this 12-pp condensed cata- 
log. Covers self-operating regulators, water 
mixing equipment, pneumatic control in- 
struments, indicating and recording instru- 
ments and control valves. Equipment is 
designed for industrial process control, also 
for heating, ventilation, and air condition- 
ing systems, and hot water service applica- 
tions. Powers Regulator Co. 


basic 


130 Electronic Process Control — 
This series of four bulletins features details 
on company ‘s electronic process control 
instruments for indicating, recording, and 
controlling temperature, pressure, level 
flow, pH, etc. Tables of specifications are 
included with statements of proportional 
band, reset and rate performance, spans 
and adjustability. Bulletin A-8O1 covers 
Unitized Autronic Control in general, with 
separate bulletins on controller, manual 
control unit, and recorders and indicators 
The Swartwout Co, 


131 Rate-of-Fiow Instruments — 
Bulletin M-1 pictures and describes com- 
pany’s line of precision instruments for 
measuring, indicating, recording, and con- 
trolling rate of flow of all types of fluids. 
Included are detailed descriptions of vari- 
ous types of rotameters and flow indica- 
tors. Instrument Div., Schutte and Koer- 
ting Co. 


132 Rate-of-Flow Controller — 
Bulletin 900, 12 pp, contains data on de- 
tails of design, capacities, dimensions, and 
typical installation of company’s Type 8 
rate-of-flow controllers. Included are di- 
mensional diagrams as well as specifica- 
tions. Simplex Valve & Meter Co, 


133 Versatile Indicators — Bulletin 
MSP-134, 8 pp, describes company’s MP 
Indicator, a versatile multi-point instru- 
ment for measuring a complete range of 
draft, pressure, and differential. Photos 
illustrate component features, and sections 
on types of elements, mounting diagrams 
and dimensional data are included. Hagan 
Chemicals & Controls, Inc. 


134 For Temperature Control — 
Six-pp Bulletin 655 shows how to select, 
size and order temperature control valves. 
Includes information on selecting proper 
body material, valve trim, thermal system, 
ete. Detailed but simple formulae and ex- 
amples are used. Sesian Corp., Industrial 
Sales Div., OPW Corp. 


135 High Vacuum Gages — Bulle- 
tin 9-1, 23 pp, describes a broad line of 
high vacuum gages, including an absolute 
manometer, thermal gages, ionization 
gages, and a combination thermal-ioniza- 
tion gage. Pertinent data is given in a 
graph of pressure ranges and a gage data 
table. Detailed descriptions of the various 


included. 


types of gages in the line are 
Electro- 


Rochester Div., Consolidated 
dynamics Corp. 


136 Boiler Control System — Cov- 
ering all types of fuel burning systems, this 
manual deals with fuel loss — smoke, soot, 
and fly ash expulsion — boiler capacity 
and maintenance operating safety, ete. 
It includes a preliminary boiler operation 
survey which makes it possible to closely 
estimate preventable fuel loss. Fuel Reduc- 
tion Engineers, Inc. 


137 Magnetic O, System — Appli- 
cation Data Sheet 463-60 describes com- 
pany’s magnetic QO, system for flue gas 
analysis. Components of system are de- 
scribed and system advantages detailed 
Leeds & Northrup Co, 


GASKETS, SEALS 
138 Rotary Seals — Bulletin ML- 


177, 6 pp, describes functions and applica- 
tions of company’s Rotorseals, used as a 
means of transmitting air, liquid or gases 
under pressure, or vacuum from & station- 
ary source into a rotating shaft. It also in- 
cludes data on quick release valves, used to 
prov ide quick evacuation of pressurized au 
from pneumatic systems. Fawick Airtlex 
Div., Fawick Corp. 


139 Spiral-Wound Gaskets — Bul- 
letin AD-104, 12 pp, on company’s spiral 
wound metal gaskets, details outstanding 
features and design factors ol the metal 
gaskets as well as types available for spe- 
cifie applications. Sizes are listed and 
charts for suggested sizes in relation to 
pressures sealed are included in the bulle- 
tin. The Garlock Packing Co 


ELECTRICAL 


140 Power Packed Motors — Six- 
teen-pp Bulletin 6602, illustrated in color, 
introduces company’s Tri-Clad 55 line of 
motors in ratings from 71 to 125 hp. Text 
and drawings explain why these compact 
motors outlast, outperform and are more 
easily installed and maintained than many 
motors, Standard, dripproof, TEFC and 
special models are shown. Full data on 
ratings, sizes provided. General Electric 
Co. 


141 Specialized Drives, Motors — 
Twelve-pp Bulletin A-2400 covers in text 
and illustrations this company’s special- 
ized drives and motors engineered to rigid 
specifications. Covered are integral a-c 
motors to 400 hp; d-c units to 1000 hp; 
d-e and a-c generators and motor-generator 
sets; gearmotors and variable-speed drive 
systems and their control. Reliance Elec- 
tric and Engineering Co 


142 Distribution Transformers — 
Bulletin 137, 12 pp, describes four major 
types of dry-type distribution transformers 
and includes detailed engineering data. 
Photos, drawings, mounting diagrams and 
voltage ratings are given. R. bk. Uptegraff 
Mfg. Co. 


143 Germanium Rectifiers — Bul- 
letin GEA-5773C, 6 pp, tells how to select 
and apply fan-cooled and blower-cooled 
germanium rectifiers. Tables, charts, line 
drawings, and photos are included to tell 
the story of parallel and series operation, 
to indicate operating characteristics, to 
give dimensions, ratings and model num- 
bers, and to offer information on special 
features of these component rectifiers. 
General Electric Co. 
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Fig. 1314 A—1500-Pound 
Integral bonnet steel “Y” Valve. 


Fig. 375 Bronze Gate Valve 
for 200 pounds W.S.P. Union 
bonnet, inside screw rising stem. 


Fig. 19003-—Powell Steel Pressure 
Seal Gate Valve for 900 pounds W.S P. 


Fig. 11365 Steel Pressure 
Fig. 3003 WE—Steel Gate Valve for 300 Seal Horizontal Lift Check 


Fig. 6031 WE—600-Pound Steel Globe Valve 


pounds. Outside screw rising stem and yoke. Valve for 1500 pounds. for steam service. Outside screw stem and yoke. - 


POWELL... 


worlds largest family of valves 


FOR EVERY FLOW CONTROL PROBLEM Powe!!l offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL COMPANY * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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M GENERATORS for 
economical outdoor operation 
have been featured by Vogt for 
many years and serve leading 
chemical plants and petroleum re- 
fineries. Requiring no building for 


housing, such installations, as pic- 


CHEMICAL PLANTS tured here, produce more steam 


and ‘ per dollar of investment and are a 


definite aid to lower production 
Costs. 

Get Vogt’s recommendations for 
steam generators to meet your 
needs for power, processing, or 
heating, without obligation. Pack- 
age type and custom built units 
are available in a wide range of 
types, capacities, and pressures to 
meet Operating requirements. 


Write for bulletins. Dept. 24A-BPE 


Three 85.000 #/hr. steam 
generators ina Texas refinery. 


An outstanding chemical plant 
served by three 150,000 #/hr. units. 


OTHER VOGT PRODUCTS 


Drop Forged Stee! Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


. New York, Philadelphia, Chicago, Cleveland, St. Louis, 
SALES OFFICES: Charleston, W. Va., Cincinnati 
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144 Substation Library Now be- 

ing reissued is this manufacturer's unit 

substation technical library. Seven indi- . and- 0 e to 
vidual publications in the set discuss prob- 2 
lems and solutions relating to: distribution : 
substations in system planning (GER- | 

1151); economical size substations for 12-ky aT cra er 
distribution system (GER-1299); convert- 

ing a radial to a primary network distribu- j 

tion system (GIE-R-1313); master unit sub- 
stations and relay and control arrange- 
ments (GET-2528); integrating substation 
and system planning requirements to re- 
duce over-all investment (GQET-2677): use 
ot handbooks lor planning purposes GEZ- 
1867) and twenty-five vears of progress in 
unit substations (G12Z-1865). The library 
is available to qualified power engineers. 
Please state vour job title when requesting 
it. General Electric Co 


Roto Hand-hole 
Seat Scraper for 
B & W Boiler 


Roto Hand-hole Seat Scraper makes short work of 
cleaning dirty hand-hole seats. This simple, hand- 
operated tool has adjustable, spring-mounted re- 
tractable knives. A few turns to the right remove 
foreign matter without cutting the metal. A half 
turn to the left releases the tool, and the job is 
done. Customers say that the Roto Seat Scraper 
does the job up to 12 times faster than by any 
other method. Try one and you'll wonder how 
you ever got along without it. Send for details. 


145 Distribution System — Cata- 
log 10, 24 pp, describes Uni-Bus plug-in 
shelf-engineered”’, power distribution syvs- 
tems for three- and four-wire, 600-v serv- 
ice. Explains how “shelf engineered” com- 
ponents simplify cesign and installation by 
eliminating need for specially engineered 
busway components. Includes specifica- 
tions, photos, dimensional diagrams, lay- 
out procedures, and voltage-drop curves. 
Electric Distribution Products, 


146 For Power, Lighting — Com- 


pany’s Type RR cable for many types ot 
installations — indoor, bus or conduit, e 
aerial, buried are presented in this bul- You avatlable 
letin. Gives sizes for both shielded and 


non-shielded tv pes Stresses construction for most hand hole 
shapes and sizes 


of the cable, describes insulations avail- 
able. Triangle Conduit & Cable Co., Ine 


147 Mineral Insulated Cable — 
This 12-pp brochure describes the merits 
of safety mineral insulated cable as well as 
its electrical and physical properties. In- 
stallation and wiring data are included, as 
well as numerous photos, drawings and 
diagrams showing design and construction SQUARE DIAMOND PEAR 
features, General Cable Corp 


Standard Roto Seat Scrapers are available 


iivstrating ease of operation of 


148 Cable Supports — This infor- for the following equipment. Special types 
mative folder contains data on company’s made to order Rete Hand-hole Seat Scraper 
cable supporting equipment, telling how to 
install cable supports, as well as pointing - 
out advantages of using cable trough. A } Type of Boiler ] Opening Tube Size | Type of Boiler Opening | Tube Size | 
list of sales representatives is included. | Babcock & Wilcox = 4 | Round 39 } | Heine Round 3%" | 
T. J. Cope Div., Rome Cable Corp. | =4) Oval | Oval 3%" 
ee =70 | Round | 3” | | International Boiler 2 Oblong | 3” 
#48 | Oval | 3%” | Keeler | Round | 3%" | 
=40 | | Round | 4” 
+24 | Oval 4” Diamond 3% 
reviewed on these pages offer "T | | Diamond | 4” 
help on operating and mainte- co Round | 3%” | Lasker | Oblong 
nance problems. To order, use the Casey Modaes Oval 3%" | Murray | | 3A" 
handy Reader Service Cards pro- Oval |__ Oblong 4" 
vided on pages 101 and 102. | Combustion Eng'rg Round | 3” | Oil City Oval 3%" | 
+ Ril T TAL 
Oval | 4” Riley Stoker Ellip | 3% 
149 Erie Cit Elip | Springfield Ellip 3%" 
Instrument, Control Switches | Union tron Works Pear | 4” 
— Construction features ol company s In- Oblong | 3% T 1 
Henry Vogt Ellip | 3% 
strument and control switches (Type 210) ie Ellip | 3%" 3 a 3 | 
and their advantages are described in 8-pp | 4" Oval _| 
Bulletin 1 1B S81 12A. Includes operational Foster Wheeler Oblon T I," Walsh & Weidner Oval | 4 | 
information, a deseription of various com- 7 Wickes Ellip 2%" | 
ponents, dimensions of modern, heavy Oblong 3 oe Ellip 3%" | 
duty, removable handles and dial face Ellip 4® 2 Pear 4” j 
plates, along with cover take-off dimen- Geary Oblong 4" | Round 4" 


sions. Allis-Chalmers Mfg. Co 


150 High-Frequency Capacitors — 

Bulletin GEC-1346B, 6 pp, describes com- 

pany’s Class HF water cooled high-fre- of 
quency capacitors and discusses power 

tactor improvements In circuits operating 
at frequencies from 500 to 12,000 cycles. 

Festediennes data, dimensions, drawings — 147 Sussex Avenue, Newark, N. J. 


ELLIOTT CO COMPANY — ROTO PLANT 
DIVISION OF CARRIER CORPORATION | 


- Tube Cleaner Specialists Since 1910 
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THE PEOPLE WHO KNOW AND CONTROL FLOW 


Hills-McConna Company, 4620 W. Touhy Avenue, Chicago 30, Illinois 
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and wiring diagrams, charts and pictures 
are included, General Electric Co. 


151 Loadbreak Tool — Bulletin 731, 
10 pp, provides complete details on com- 
pany's ports able loadbreak tool, designed 
for load switching anywhere on distribu- 
tion systems. Application and performance 
details are fully covered, as well as opera- 
tion, construction and complete specifica- 
tion data. S & C Electric Co. 


ENGINES, GENERATORS 


153 Steam Turbine Generators — 
Versatility in design and application of 
company’s medium capacity steam tur- 
bine-generator units is described in 54-pp 
Bulletin GEA-3277D. Contains informa- 
tion and data on condensing turbines uti- 
lizing either non-reheat or reheat; non- 
condensing turbines; single, double and 
triple automatic extraction turbines; ad- 
mission units; and admission-extraction 
steam turbines. Construction features 
dealing with use of either hydrogen gas or 
air for the cooling medium are explained. 
Nomographs of approximate steam rates 
are included. General Electric Co. 


154 For Hydro Plants — Use of syn- 
chronous generators for hydro-electric gen- 
eration of power is the subject of 24-pp 
Bulletin P.B. 2800-1. Diagrammatical de- 
tails illustrate construction of two vertical 
types of generators: suspended construc- 
tion for machines of 240 rpm and above, 
and umbrella construction for machines 
below 240 rpm. Data on horizontal-shaft 
generators are also presented. Elliott Co. 


155 Free-Piston Engine — Detailed 
specifications and estimated performance 
data on company’s turbocharged, free- 
a. engine are featured in this 36-pp 
~oklet. Traces development, under con- 
tinuing program of research and develop- 
ment, through 5 free-piston-engine designs 
developed by company. Diagrams, specifi- 
cations and performance characteristics 
are presented, along with cutaway dia- 
grams and othe r data. Hamilton Div., 
Baldwin-Lima-Hamilton Corp. 


OTHER EQUIPMENT 


156 Air Pollution Control — Suc- 
cessful applications of catalytic oxidation 
to four sult air-pollution control prob- 
lems are reviewed in this technical reprint. 
Details actual installations in carbon 
black, insulation, oil-refining and chemi- 
cal processing industries — applications 
where, in addition to gaseous pollutants, 
aerosols, inorganic dust, el hard-to- 
oxidize components are encountered. Pho- 
tos, charts, ion diagrams supplement text. 
Oxy-Catalyst, Inc. 


157 Steam Heating Coils — Cata- 
log 1715, 12 pp, describes advantages and 
applic ations of company’s heavy duty 
steam heating coils. Includes selection data 
and suggested piping arrangement, as well 
as diagrams and general description of the 
steam heating coils. Sturtevant Div., West- 
inghouse Electric Corp. 


158 Tube Coating Oils — Power en- 
gineers involved with procurement, storage 
and fabrication of welded carbon tubing 
will receive benefits from the concise in- 
formation on protective coatings furnished 
by ERW-TSL 3. It describes in detail 
various protective coatings and indicates 
conditions under which such coatings will 
supply the required protection. Tubular 
Products Div., The Babcock & Wilcox Co. 
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can obtain | 
reliability in fluid | 
metering and proportioning | 
| jou how to choose 
ato meet individual 
_arge and small pre- 
and matching Hills-McCanna features explained 
in detail. A wide variety of con- 
booklet called PRECISION 
‘PROPORTIONING PUMPS 
| 
| 
| 
| 
‘DIAPHRAGM VALVES : | 
for positive flow control 
Hills-McCanna Diaphragm 
Valves provide leak-tight control whe 
fe all air, water, liquids, slurries, 
feature simplified in-line mainte- 
Manceand éxclusive sealingbead 


The basic fundamentals of learning are 
the ABC's. Therefore, when your sub- 
ject is boiler service — Continental 
Boiler Service — we believe it essential 
that you become familiar with the 
ABC's of Continental Service from 
coast to coast as follows: 


A... Aid and Supervision in Start Up. 


B ... Boiler Operating Instruction to 
Attendants. 
C_.. Competent and Dependable Serv- 


ice, if Needed. 
As you can see, in its basic and prac- 
tical application, SERVICE means 
more than just a willingness to help 
you before the sale. 


That is why so many heating and power 
plant engineers prefer the Continental 
Automatic Boiler. For the Continental 
field organization is built around expe- 
rienced boiler sales and service person- 
nel. These men have a real stake in 
your complete satisfaction. 

See list at right for the capable, service- 
minded Continental Boiler representa- 


tive near you. 


Distributors of Continental Boilers 


CALIFORNIA 
El Cerrito—American Engineering & Mfg. Corp 
Palm Springs—Pacific Engineering Equipment Co. 
COLORADO 
Englewood—Champion Specialty Co. 
FLORIDA 
Jacksonville—H. L. McMurry & Co. 
Miami—H. bk. McMurry & Co. 
Orlando—H. L. McMurry & Co. 
Tampa—H. L. McMurry & Co. 
GEORGIA 
Atlanta—Atlanta Distributing Co. 
Atlanta—Mechanical Associates 
Augusta—Tarte Boiler Repair Co. 
ILLINOIS 
Chicago—Automatic Steam Sales Co. 
INDIANA 
indianapolis—Plibrico Sales & Service Co 
New Albany—Falls Cities Boiler & Machine 
LOUISIANA 
New Orleans—Cressy Sales Company 


MARYLAND 

Baltimore—Heating Services, inc. 
MASSACHUSETTS 

Dorchester—Lewis National Corp. 
MICHIGAN 

Dearborn—Kramer & Associates, Inc. 
MINNESOTA 


Minneapolis—Oil Burner Service Co., Inc. 


St. Paul—Lincoln Equipment Company 
MISSISSIPPI 

Jackson—Climate Engineers, Inc 
MISSOURI 

St. Lovis—Continental Boiler & Sheet Iron Works 
NEBRASKA 


Omaha—Midwest Utility Service Co., Inc. 


NEW YORK 


Buffalo—W. J. Clark Equipment Co. 

Gloversville—Olin T. Caldwell & Co. 

Hudson Falls—Boiler Equipment Co. 

New York—Thermai International, Inc. 

Rochester—Ernest J. Rookey 

Syracuse—U & S Supply Corp. 
NORTH CAROLINA 

Greensboro—M. G. Newell Co., Inc. 
OHIO 

Cincinnati—Kenneth B. Little Co. 

Cleveland—M. G. Limbach Company 
OKLAHOMA 

Oklahoma City—Mecha-Line Co. 
PENNSYLVANIA 

Erie—Belco Supplies 

Phoenixville—Besco Sales, Merrill A. Squier 

Pittsburgh—John C. Gregg Company 
RHODE ISLAND 

Providence—Weotherall Engineers, Inc. 
TENNESSEE 

Knoxville—Boiler Supply Co. 

Memphis—Middle States Associates, Inc. 

Nashville—Boiler Supply Company 
TEXAS 

Dallas—Rodgers Engineering Co., Inc. 

Fort Worth—J. P. Philibert 
UTAH 

Salt Lake City—Power Engineering Company 
VIRGINIA 

Arlington—Charies C. Plummer 

Suffolk—C. Fred Bailey 
WASHINGTON 

Seattle—International Sales Corp. 
WISCONSIN 

Milwaukee—Industrial Steam, Inc. 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


3 Manavon Street, Phoenixville, Pa. 


Cut-away view of typical Series A Continental 
Automatic Boiler, firing oil and/or gas. Other 
models from 20 to 500 hp, with on-off, low- 
high-low or modulating controls. For steam 
heating or process work at pressures from 15 
to 250 pounds, or for hot water heating at low 
or high temperatures. 


A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 
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A THIRD OF A CENTURY OF 
ENGINEERING EXPERIENCE 


Vertical Deaerator 


High Pressure Heaters 


Horizontal Deaerator 


Combined Evaporator 


& Deaerator 


‘ 


Evaporator Steam Jet Air Ejector 


Condenser Service & Engineering Co., Ine., 
has designed, built and installed hundreds 
of CONDENSERS of all types; single and 
multi-pass; divided and non-divided flow; 
for engines and turbines; both power plant 
and water works types. 


To well known design data and to a com- 
plete understanding of maintenance and 
operation, CONSECO adds features to 
simplify and economize them. 

Our extensive maintenance and repair ex- 
perience on CONDENSERS OF ALL 
TYPES contributes much to the simplifica- 
tion and performance of CONSECO units. 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


SS af 


158 OBSERVER HIGHWAY 
HOBOKEN N. J. 


Hoboken: Oldfield 9-4425 New York City: BArclay 7-0600 


< SEND FOR THIS STEAM CONDENSER BULLETIN 


to increase efficiency and cut power costs 
For further data consult Chemical Engineering Catalog pages 559-562 


CONSECO DESIGNS AND BUILDS 


HEAT EXCHANGERS @ CONDENSERS @ FEED WATER HEATERS @ 
VESSELS @ EVAPORATORS @ STEAM JET AIR EJECTORS © FILTERS AND 
STRAINERS INSTRUMENTS SEWAGE EJECTORS e CONDENSATE 
COOLERS @ SPECIALTY ITEMS @ ENGINE PARTS @ SERVICE WATER COOLERS 


Descriptive Bulletins Sent Promptly 
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159 Metal Grating Handbook — 
This metal grating handbook contains 
32-pp of informative text, schematic draw- 
ings, tables, and installation photos as well 
as standards and specifications. Also con- 
tains a glossary of terms and definitions 
used throughout the industry. Designed to 
establish standards and specifications for 
design and usage, the book represents a 
complete product standardization in the 
metal grating industry. It is not a manu- 
facturers’ catalog but rather a technical 
guide prepared by the industry itself 
Metal Grating Institute, Ine. 


Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not stcte their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no. sales representatives. 


160 Duct Insulation — Engineering 
data and application instructions for spun 
mineral wool duct insulation, for applica- 
tion to heating and air conditioning ducts 
up to 450 F, are presented in this bulletin 
Thermal conductivities and sound absorp- 
tion coefficients are tabulated. Physical, 
che mical, mechanical and handling prop- 
erties are also described. Baldwin-Hill Co 
161 Steel Smoke Stacks — Advan- 
tages of steel smoke stacks are detailed in 
this illustrated bulletin, along with a list 
of typical installations. Size and capacity 
data are given, as well as formula for fig- 
uring anchor bolts for self-supporting 
stacks, formula for figuring guy wire for 
guved stacks, and force of wind data. L. O. 
Koven & Brother, Inc. 


162 Oil Heater — Form RE-363 is 
an illustrated brochure describing features 
of company’s Hi-Heat oil heater. A large 
cut-away view illustrates internal con- 
struction and a table provides specification 
data. Bros Inc. 


163 Hot-Pipe Insulation — Advan- 
tages of an underground pipe insulation 
system in which an insulating concrete is 
poured directly and monolithically around 
underground hot pipes are detailed ™ this 
12-pp folder. Among information furnished 
are thermal and structural characteristics, 
control of pipe expansion, sequence of in- 
stallation, and specifications. Z-Crete Div., 
Zonolite Co 


164 Protective Wells — Complete 
data on wells for thermostat applications 
in fluids, gases, or high pressure environ- 
ments are included in this catalog. Ilus- 
trates and describes copper and stainless 
steel designs. Fenwal Inc. 


165 Welding Supplies — Presented 
in Catalog 9-13 are 48 pp of information on 
welding supplies and accessories. Among 
items covered are ferrous and non-ferrous 
welding rods for oxyacetylene welding and 
Heliwelding, welding and brazing fluxes, 
aluminum welding fluxes, silver brazing 
alloys, and such protective equipment as 
goggles, glare protection seeclaaion, weld- 
ing helmets and face shields, hard hats, 
leather gloves. Air Reduction Sales Co., 
Div. of Air Reduction Co., Ine. 
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A POWER ENGINEERING FEATURE FOR UTILITY & MAJOR INDUSTRIAL EXECUTIVES 


A Periodic Report on Atomic Energy 
A. W. Kramer, Editor Development Throughout the World 
Published by Technical Publishing Co. 


December 1957 


Fifteen Years Ago. These lines are being written on the afternoon of December 2. 
Exactly fifteen years ago this afternoon the atomic age began. On the afternoon of 
December 2, 1942, beneath the west stands of Stagg Field at the University of Chi- 
cago, a small group of scientists witnessed the advent of a new era. Precisely at 
3:25 o.m., George Weil withdrew a cadmium-plated rod from the first atomic pile, and 
by that action, man unleashed and controlled the atom. 


As those who witnessed the experiment became aware of what had hap- 
pened, smiles spread over their faces and a quiet ripple of applause could be heard. 
It was a tribute to Enrico Fermi, Nobel Prize winner, to whom, more than any other 
person, the success of the experiment was due. 


The story of that first atomic pile (only later were they called re- 
actors) and the events of that cold December afternoon are now well known. It has 
been told many times. This experiment was a key part in the world development of 
atomic energy. Its success initiated the atomic bomb project and today it remains 
the basis of the world-wide interest and activity in the development of atomic 
power. 


When we contemplate this world-wide activity in the development of 
atomic power or nuclear power as we like to call it now; when we remember the devas— 
tation of Hiroshima and Nagasaki brought about by the first small bombs of the 
atomic age, and later the incomprehensible destructive force of the hydrogen bombs; 
when we consider the thousands of volumes, the hundreds of thousands of papers and 
articles that have been written on the subject of atomic emergy; the billions of 
dollars that have been spent; the scope and complexity of the vast nuclear industry 
that has grown up with all its political and social ramifications-—when we think 
about all these things and many more, then it seems almost incredible that it all 
started a mere fifteen years ago. 


The Historical Perspective. Actually, of course, the story of atomic energy started 
long before that afternoon when the first self-sustaining nuclear chain reaction was 
initiated. While Fermi's part was large and important, no one man deserves the 
credit for the achievement. Fermi was the directing chief, but co-operating groups 
in nearly all the universities, industries, and technical centers in the nation had 
done work that made it possible to collect the necessary material. The achievement 
of the first self-sustaining nuclear reaction was the brilliant culmination of a 
series of events that began in a letter to the editor of Nature, published in the 
issue of February 1l, 1939, by two refugee scientists who had been hounded out of 
Germany by Hitler and his gang. One was a woman, Professor Lise Meitner, who had 
taken refuge in the Physical Institute of the Swedish Academy of Sciences in Stock- 
holm. The other, Dr. O. R. Frisch, had found a welcome in the Institute of Theoreti- 
cal Physics of the University of Copenhagen. Both were nuclear physicists and their 
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letter was titled "Disintegration of Uranium by Neutrons: a New Type of Nuclear 
Reaction." 


In this letter they summarized a state of confusion which had built up 
around the effects that were observed when uranium was bombarded with neutrons. 
Fermi had done this as early as 1934 and had found in the residue certain elements 
that simply did not make scientific sense. He found that such bombardment gave rise 
to at least four radioactive substances. Others were quick to take up this line of 
investigation, among them Professor Meitner herself, then still working in Berlin 


with Professor O. Hahn. 


During 1938, Hahn and a colleague, F. Strassmann, discovered what they 
thought was an isotope of radium in the uranium products after neutron bombardment. 
They were much distressed, however, when some work of Mme. Joliot-—Curie and a co- 
worker showed that it could not possibly be an isotope of radium, that it must be an 
isotope of a much smaller atom-—possibly barium with atomic number 56. Remember, 
uranium has atomic number 92. 


So Hahn and Strassmann went back to their test tubes to check this sug- 
gestion, and no one could have been more astonished than they when they found that 
it was indeed barium which they had mistaken for radium. Contritely they confessed 
their error in a paper published early in January 1939. As chemists they had to ac- 
cept the evidence that it was barium but from a nuclear standpoint it still did not 
make sense. How could a big atom like that of uranium be cut down to a much smaller 


one such as barium? 


But it did make sense to Meitner and Frisch. As soon as they read 
Hahn's paper in January, they had the answer. Their own letter to the Editor of Na- 
ture was dated, January 16, 1939 and in it they say: "It seems therefore possible 
that the uranium nucleus has only small stability of form, and may, after neutron 
capture, divide itself into two nuclei of roughly equal size — 


Furthermore, Lise Meitner understood the implications of Einstein's 
mass-energy equation E = MC?. In their letter to the Editor, they, continued, "These 
two nuclei formed by the fission of the uranium atom should gain a total kinetic en- 
ergy of about two hundred million electron-volts". 


Here was atomic energy. 


The Missing Mass. What Meitner and Frisch had done was to compare the mass of the 
uranium nucleus with that of the resulting fission fragments. The atomic masses of 
all the elements were, of course, well known. And they found that the total mass of 
the fission fragments was somewhat less than the mass of the uranium atom from which 
they had been formed. The missing mass had been converted into energy. Thirty-five 
years before, Albert Einstein had said this could happen, and Meitner's calculations 
based on the experimental data of Hahn and Strassmann were in complete agreement 
with Einstein's predictions. 


It so happened that early in January 1939, Professor Niels Bohr was on 
his way to the United States but just before he left Denmark he had heard from 
Frisch and Meitner about their theory of uranium fission. The famous physicist natu- 
rally was much excited by this news and as soon as he arrived in the United States 
he passed the thrilling news on to his fellow physicists. From a scientific stand- 
point, this, of course, was world shaking and the news spread like wildfire through- 
out scientific circles throughout the world. Physicists in laboratories all over the 
world immediately set up equipment to obtain experimental verification of the 


theory. 


Confirmation came almost immediately and simultaneously from a number 
of countries. Scientists everywhere abandoned what they were doing and began de- 
tailed experimental work on nuclear fission and papers and communications by the 
hundreds swamped editors of scientific journals. Nuclear fission had been proved but 
there was still a more important question to be answered, and it was this: 
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When the uranium nucleus splits, would the process release additional 
neutrons? This was even a more exciting idea than fission itself because if addi- 
tional neutrons were produced, such neutrons might cause other uranium atoms to 

split, and thus a chain reaction would result. Fission without a chain reaction 

would be like bowling on an alley on which the pins were set so far apart they could 
not possibly hit each other. Under such conditions it would take a great many throws 
to hit a few pins. 


Now, there was a good chance that additional neutrons would be pro- 
duced. It was known that the heavier atoms such as uranium had more neutrons in 
their nuclei in proportion to the number of protons, than in the case of lighter 
atoms. In the elements in the lower end of the periodic table, the number of protons 
and neutrons in the nuclei is equal. As we go upward in the periodic table, towards 
the heavier elements, it is found that the nuclei carry a preponderance of neutrons 
over protons. The nucleus of uranium-235, for example with an atomic weight of 235, 
contains 143 neutrons but only 92 protons. Hence, it was reasoned, that if such a 
nucleus splits into two roughly equal parts, the resulting fragments could not carry 
a proportionate share of excess neutrons and that such excess neutrons would be 


released. 


Neutrons in an atomic nucleus can be discharged in other ways. Since a 
' neutron can be thought of as a proton which has swallowed an electron, a neutron can 
throw off an electron and thus change into a proton. This is called beta decay. 


In the fission process it seemed probable that both processes would 
take place, that is, some of the neutrons in the fragment nuclei would emit elec-— 
trons and thus change into protons (and thereby raising their proton count) while 
others would be emitted bodily. These latter neutrons then would be available to 
carry on the process of fission in other atoms. There was every reason for believing 
that the fission of one uranium nucleus would give rise to several free neutrons, 
each of which could split other nuclei and thus carry on the process ad infinitum. 


Fermi, a political refugee from Italy, at that time was a professor at 
Columbia. When Niels Bohr told Fermi about the Meitner-Frisch theory, Fermi immedi- 
ately suggested that if such a reaction actually could be achieved, it might result 
in a self-sustaining nuclear reaction. 


This then was the beginning of the series of events which culminated in 
the historic occasion at the University of Chicago on December 2, 1942. By the end 
of 1939 the war had started, and on December 7, 1941 Pearl Harbor shattered our own 
complacency. As early as July 1939, sensing the immense implications of atomic en- 
ergy in war, Albert Einstein sent his now-famous letter to President Roosevelt urg- 
ing the importance of giving official backing to atomic energy research. From there 
on, things moved quickly-it was feared that if we did not develop the atomic bomb, 
Hitler would, and the race was on. 


Why this History? All this, of course, is history, many of us are quite familiar 
with it. My reason for retelling it now is that it is helpful at times to stop and 
see just how far we have come-—where we stand on the road of progress. Often, we 

travel too fast to appreciate the details of the landscape. The perspective we get 
when we look back sometimes gives us a better understanding of the road ahead. 


The face of atomic energy has two sides; one good, the other evil. We 
all know the evil side and need say little about it. We remember Hiroshima and Naga- 
saki, not with pride but as one of the grim necessities of war. War compels us to do 
things we do not like. It may be recalled that it was one of the world's great and 

most ardent pacifists who initiated the impulse that set the atomic bomb project in 
motion — Albert Einstein, with his letter to President Roosevelt. 


Einstein had no alternative, nor did the many other scientists in the 
atomic bomb project. Hitler had made the selection for them. As soon as the news of 
uranium fission became known, it was thought certain that the Germans would go all 

out in an effort to develop an atomic bomb. As it turned out, their efforts were 
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meager compared to ours but we did not know that. So it left us with no alternative, 
we had to develop the atomic bomb. 


U-235 or Plutonium. There were two ways of making an atomic bomb. One was by sep- 
arating uranium 235 from natural uranium, while the other involved the production 

of plutonium in a nuclear reactor. We used both, but if the separation of U-235 had 
not been so very difficult it is unlikely that we would have developed the nuclear 
reactor at the time we did. Ultimately, of course, we would have, but the urgency of 
war gave us no choice but to try both. So it is fortunate that we did because it is 
the atomic reactor that gives us the promise of nuclear power for peaceful purposes. 
The knowledge and the techniques that we gained in the construction of the first 
Argonne and Oak Ridge reactors, and the large plutonium production reactors at Han- 
ford, provided the base upon which the present vast atomic power industry is built. 


There are those today who seem impatient with our rate of progress in 
the development of nuclear power, at least on this side of the Atlantic. It is, of 
course, a question of economics; there is not the same sense of urgency that drives 
us on to the large scale development of nuclear power stations that there was during 
the war years to develop the atomic bomb. 


But, looking back to December 2, 1942, it will be seen that we have 
come a long way in the use of the peaceful atom. Until that afternoon we were not 
sure that the search for a k factor greater than 1 would be successful. The whole 
success of the nuclear reactor hinged on being able to attain a reproduction factor 
k greater than 1. As Smyth wrote in his famous report, if k, the neutron multiplica- 
tion factor could be made greater than one in a practical system, the project would 
succeed; if not, the chain reaction would never be more than a dream. Luckily it was 
greater. 


War is destructive but it also stimulates and makes possible in short 
times developments that otherwise might take decades. Private industry could never 
have financed, nor secured the necessary physicists and technicians that it took to 
produce the first chain reaction. When the war ended and the atomic bomb was a real- 
ity, we had accumulated a vast plant and a great body of scientists and engineers 
versed in the techniques of the atom to use in the even more difficult task of de- 
veloping nuclear power. 


The design of power reactors is still fraught with many unknowns, even 
in types already in use. Many factors such as the effect of changes in physical di- 
mensions due to temperature variations, the behavior of materials under thermal 
stress and high neutron flux, remain to be investigated but, today, we have the 
knowledge, the skill, and over 15 years of continuous experience to help us. In view 
of the immense accomplishments of the past in the field of nuclear energy, we should 
have little doubts as to the ultimate success of future still more difficult proj- 
ects-projects such as the development of a controlled thermonuclear reaction. 


A. W. Kramer 


The ATOMICS Technical Letter presented on these pages has been published 
periodically since March 1954. It has been mailed free of charge to a small 
but select group who maintained an active interest in the field of nuclear 
energy development. Because of the growing importance of nuclear energy 
in the power industry we now feel that this letter will be of interest to a 
large proportion of the readers of Power Engineering and for this reason it 
will be published as a special feature in every other issue of POWER ENGI- 
NEERING. Also, as announced in the December issue, a much more compre- 
hensive section on ATOMICS will appear in the other alternate issues. 
In these two special features we will endeavor to cover all aspects of nuclear 
development in language that practical engineers can understand. 
A. W. Kramer 
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call KE for plant expansion or new facilities 


INGENUITY 


has made KE a major builder of dependable power facilities 


Since installation, no unscheduled outages have 
occurred in power plants built by Kaiser Engineers. On 
the contrary, in numerous cases KE-built plants have fed 
power into neighboring systems temporarily “down.” 


Preventing outages, building in reliability that insures 
against service interruption—these are benefits of 
engineering and construction ingenuity as surely as are 
low initial cost, fast completion, and low operating cost. 


Experienced KE engineers can take your power plant 
100,000 kw steam power plant now under idea from conversation through completion; conduct 
construction at Josephtown, Penn., for St. every phase from economic analysis through operator 
Joseph Lead Company, a large American Spa 
lead and zinc producer. The new turbo- training. Whether your future power needs are 
generator plant is being designed and built " thermal or nuclear, call KE. 
by KE's thermal power plant specialists. . 


KAISER 
ENGINEERS egineers—contractors 


Contracting since 1914 
Division of Henry J. Kaiser Company * Oakland 12, California» New York, Pittsburgh, Washington, D.C., 
Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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CONSTRUCTION NEWS 


El Dorado, Ark. — Lion Oi! Co, Division of Monsanto Chemi- 
cal Co, 1700 8 Second St, St. Louis, Mo., has announced plans for 
the construction of a new reformer unit at company’s El Dorado 
refinery. The addition will be a catalytic reformer with through- 
put capacity of 5000 barrels of charging stock per day. The new 
installation will include a hydro-desulfurization unit and a 100,- 
000-lb-per-hr steam boiler. The reformer will convert low octane 
straight-run gasoline into higher octane material. Location of the 
new units is within the present refinery area. Site clearance and 
other preliminary work will get under way at once. Actual con- 
struction work will begin in early 1958 for 1959 completion. No 
estimate of cost announced 


Pine Bluff, Ark. — Arkansas Power & Light Co, Simmons 
National Bldg, and twelve other independent electric power com- 
panies in the states of Arkansas, Kansas, Louisiana, Mississippi 
and Oklahoma, have formed an organization to be known as the 
Southwest Atomic Energy Associates. Newly formed company is 
undertaking a research and development program aimed at practi- 
cal use of atomic energy as a supplemental tuel for future electrical 
needs of the area. Corporation ultimately plans construction of 
one or more large atomic power reactors, with electrical capacity 
of between 200,000 kw and 400,000 kw, each. Company now has 
under active consideration a program of research and develop- 
ment, reported to cost in excess of $5,000,000 


Burbank, Calif. — City Public Service Department, 164 W 
Magnolia Blvd, has plans under way for extensions and improve- 
ments in municipal steam-electric generating station, including 
installation of equipment for increased capacity. City has awarded 
contract to the Fluor Corp, Ltd, for construction of a 4000-kv 
steam-electric generating unit, at a reported cost of $7,000,000 
Work will get under way soon for completion in 1959. 


Los Angeles, Calif. — Department of Water & Power, 207 5 
Broadway, has arranged financing in the amount of 318,000,000, 
major portion of which will be used for expansion and improve- 
ment of city’s steam-electric generating facilities, hydroelectric 
power development and for extensions of distributing system. 
Other lesser expenditures will incur work on additional power 
substations and transmission lines and other miscellaneous 
construction 


Pleasanton, Calif. — The world’s first privately financed 
nuclear electric power plant was placed in operation recently. 
Plant located at General Electric Vallecitos Atomic Laboratory in 
Alameda County, near here, is powered by uranium fuel, and is a 
joint venture of Pacific Gas & Electric Co and General Electric 
Co. Power plant has an initial capacity of 5000 kw. A turbine, 
driven by nuclear-generated steam, produces the electricity. 
When placed in operation in October 1957, everything was re- 
ported to be operating perfectly 


Denver, Colo. — Public Service Co of Colorado, 15th and 
Champa Sts, has authorized plans for the construction of a 250,- 
000-sq-ft home office building, to be used as company headquar- 
ters and operations building, including repair and maintenance 
department, and other mechanical divisions. Cost reported close 
to $5,000,000. Proposed to begin work at an early date. 


Atlanta, Ga. — Georgia Power Co, 52 Fairlie St NW, has 
authorized plans for the construction of new company headquar- 
ters building, to be used as a general service headquarters and 
administration building. Work on the new structure will get under 
way soon under supervision of the Dalon Construction Co, and 
will cost an estimated $3,750,000 when completed. Stevens and 
Wilkinson, also of this city, are the architects 


Boise, Idaho — Idaho Power Co, 1220 Idaho St, has arranged 
a proposal to the SEC for financing in part of company’s Snake 
River Dam projects which have recently excited Congressional 
controversy. Company plans to raise a fund of $17,250,000, 
through sale of bond issue. Company has previously announced 
plans for the expenditure of $75,694,000 on construction in 1957 
and 1958. Company reports that the total cost of the Snake River 
projects, dams at Brownlee, Oxbow and Hell’s Canyon will 
amount to $160,000,000. Work on the Brownlee Dam, now 60 
er cent completed on an accelerated construction schedule, will 
noes the first of four generating units on the line by late 1958. 
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Andover, Mass. — Sylvania-Corning Nuclear Corp has dis- 
closed that it is abandoning plans for development of an atomic 
center on large building site of 150-acres recently acquired for the 
purpose, near here. Economic conditions, affecting the entire 
nuclear industry adversely, was given as the primary cause for 
this decision. The joint Sylvania-Corning venture was for the 
purpose of making fuel components for reactors but due to Gov- 
ernment cutbacks, peacetime uses which have not developed as 
predicted and poor overseas markets, plans for further expansion 
at this time were abandoned. This does not mean that the com- 
pany as such will discontinue business in this field, Hicksville, 
L. I. plant has recently been expanded. 


Rowe, Mass. — Yankee Atomic Electric Co, Boston, Mass., 
has announced that company has received permission from the 
AEC to construct a nuclear electric power reactor on large tract 
of land here, recently acquired for the purpose. Permit is condi- 
tional, pending proofs of company’s financial qualifications to 
build the plant, and on further proof and information as to safety 
features of the proposed plant. Its cost when completed is esti- 
mated at $57,000,000. The pressurized water reactor will be 
designed to produce 134,000 kw as an initial output. 


Ridgefield Park, N. J. — Public Service Electric & Gas Co, 80 
Park Pl, Newark, N. J., has announced that preliminary con- 
struction work on company’s new Bergen Generating Station is 
well under way. The 119-acre plant site has been raised above 
flood-tide level by the importation by railroad of more than 
850,000 cu yd of fill. Power output will be derived from turbine 
generators developed by Westinghouse Electric Corp, Pittsburgh, 
Penna. Each unit will have two shafts turning at 3600 rpm to 
drive the main boiler pumps directly from the generator shafts 
More than an acre and a half will be occupied by the boiler houses 
and tarbine and service rooms. Plant was designed by Alfred I 
Poor, New York architect 


Nyack, N. Y. — Creation of a $100,000,000 electric and gas 
utility in the northern suburbs of New York State will be the 
direct result of a merger plan announced by the Rockland Light & 
Power Co, Nyack, N. Y. and Orange & Rockland Electrie Co, of 
Monroe, N. Y. Proposed merger subject to approval of stock- 
holders of both companies and regulatory authorities, would have 
a service area blanketing Rockland County and parts of Sullivan 
and Orange Counties in New York and Bergen, Sussex and 
Passaic Counties, in New Jersey. New utility will be known as the 
Orange and Rockland Utilities, Inc, and will serve 97,000 electric 
and 38,000 gas customers. Merger will be arranged through trans- 
fer of stock of both companies not yet determined, 


Syracuse, N. Y. — Niagara Mohawk Power Corp, 300 Erie 
Blvd West, has announced plans for the expenditure of more than 
$00,000,000, for new facilities in the next three years. To meet 
the anticipated growth of the area that the utility serves, plans 
call for the construction of more generating facilities, transmission 
and distribution lines and any other facility needed for the up- 
state area which the company serves. Company has recently 
raised a construction budget of $50,000,000, through bond issue. 


Bryan, Tex. — City Council, City of Bryan, in line with ap- 
proved plans for new additions and improvements to municipal 
power plant and system, has arranged financing in the form of 
bond issue of $2,600,000, proceeds of which will be used for this 
work. These bonds are the second installment of a total authorized 
issue involving approximately $5,675,000, authorized in May 
1956. 


Eau Claire, Wis. — Northern States Power Co, 4 8 Barstow 
St, has announced that company has been authorized by the 
FPC to acquire the facilities of the Wisconsin Hydroelectric Com- 
pany, Amery, Wis. Wisconsin Hydro facilities used in generating 
and distributing electricity in nine Wisconsin counties will be 
liquidated. In the transaction, parent company, Northern States 
Power Co, Minneapolis, Minn., will receive 58,000 shares of com- 
mon stock from the Eau Claire concern, its subsidiary, and will 
issue 176,300 shares of its own stock to Wisconsin Hydroelectric 
Company. Purchase reported to involve about $6,000,000. 


Washington, D. C. — Atomic Energy Commission, 1717 H 
St NW, has announced the cancellation of plans to negotiate a 
contract with the Foster Wheeler Corp for construction of a 
10,000-kw homogeneous power plant to be operated by Wolverine 
Electric Coéperative, Grand Rapids, Mich, Foster Wheeler 
recently withdrew its offer to endestabe the Wolverine reactor 
om ge at a ceiling price but agreed to pea on a straight cost 
yasis, fixing the cost of developing and constructing the reactor 
plant at approximately $14,436,000. The AEC had proposed that 
the total cost of the project be kept within a budget not to exceed 
$5,500,000. On this basis, the commission cancelled contract talks 
with Foster-Wheeler, 
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Typical packaged system for boiler-water treat- 
ing ready for shipment includes an H20 sim- 
plex pump, a 50-gallon polyethylene tank, 
suction piping, close-off and relief valves. 
Standard tanks are available in steel, stainless 
steel and polyethylene, to hold 50 or 100 gallons. 
Write for Bulletin 953. 


Milton Roy H20 Simplex 
Controlled Volume Pump 


Low-cost 
Controlled Volume Pumps 
feed chemicals accurately 


High metering accuracy, long service life, minimum maintenance and low 
cost are the big advantages of Milton Roy H20®” Controlled Volurne Pumps. 
They embody quality design features usually found only in higher priced pumps, 
including: self-aligning bearings . . . self-adjusting packing . . . double ball 

checks on suction and discharge . . . cartridge-type, easily replaceable 

valves . . . standard continuous flushing connections. 


Both simplex and duplex models are available, and conversion from 
one to the other can easily be made in the field. H20 pumps 
can be quickly delivered from stock. 


You can depend on H20 pumps to meter boiler-water 
treatment chemicals and other mildly corrosive and 
non-corrosive liquids. Write for Bulletin 557 and 
complete specifications. 


Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


Engineering representatives in the 
United Stotes, Canada, Mexico, Asia, 
Europe, South America, Africa, Australia. 
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Reader Service Cards on pages 
101-102 make it easy to get 
further information on any cf 
these products. Just circle the 
item numbers of the products 
you want to know more about. 


1—ROOF EXHAUSTER designed 
for quiet operation 

Fo: applications and installations re- 
quiring a minimum of operating noise, 
the Gyra-Flo Power Roof Exhauster is 
designed to control the flow of air 
through the exhauster keeping down 
turbulence and discharge losses. The 
wheel of this belt driven unit, which is 
responsible for the quiet operation, is of 
the backward curve type, featuring 
steep pressure curves and non-overload- 
ing power characteristics. Constructed 
of stainless steel or other alloys, these 
g-in. blades are backed by ',-in. steel 
and are statically and dynamically bal- 
anced to produce vibrationless opera- 
tions ftom 830 to 29,750 cfm. The base, 


> 


which supports fan and motor assembly, 
is constructed of structural angles and 
heavy steel plates, welded and braced, 
and rubber vibration eliminators float 
the base at four points. The reinforced 
and welded framework can be furnished 
in aluminum, galvanized iron, copper, 
stainless steel. Chicago Blower Corp. 


3—IMPROVED SEALS resist ac- 

tive solvents, corrosives 
Chempac Teflon Clipper Seals are 
designed for positive sealing in the pres- 
ence of and in contact with active solvents 
and corrosives. According to company, 
the seals have successfully contained 
oils with varying aniline points that are 
destructive to many compounds. They 
are also effective against such widely 
diverse fluids as rocket engine fuel, 
perchlorethylene, destructive insecti- 
cides, and various refrigerants. The body 
is made of Teflon and encased in stain- 
less steel or other corrosion resistant 
alloy. The seal lip is actuated by a 
stainless alloy spring. The unit is assem- 
bled so that all components are in abso- 
lute concentricity, manufacturer points 
out, allowing maximum sealability with 
minimum lip wear. Recommended shaft 
finishes for use with these seals range 
from 4 to 8 microinches. Shaft diameters: 
springless as small as '¢ in.; spring 
loaded !4 in. up. Johns-Manville Corp. 


4—800-AMP CIRCUIT BREAKER 

is heavy duty, molded case unit 
This company has combined its 600-amp 
L frame and 800-amp M frame circuit 
breakers and is introducing a new heavy 
duty 800-amp LM frame with design 
and construction features previously 
found in the L and M frame breakers. 
The new one is UL approved throughout 
its full current range, manufacturer an- 
nounces, and from a mounting stand- 
point it is interchangeable with either 
the L or M frame circuit breakers pre- 
viously used. The new LM circuit break- 
ers are supplied with interchangeable 
trip units with continuous current rat- 
ings from 125 amp to 800 amp. NEMA 
pg oe ratings are 50,000 amp 
240 v, 35,000 amp at 480 v, 25,000 amp 
at 600 v, all a-c; and 20,000 amp at 250 v 
d-c. The LM may be used as panelboard 
main breakers, in power panels, switch- 
boards, motor controls, bus duct plugs, 
and individual enclosures. Pressure con- 
nectors are available for single, double, 
or triple cable connections in each phase. 
I-T-E Circuit Breaker Co. 


2—CONTROLLED PUMP VOLUME 


The miniPump line of controlled volume 
pumps is designed for flow rates to 7880 
milliliters per hr and pressures to 1000 
psi. Ruggedly constructed with motor 
drive action on plunger for suction as 
well as discharge strokes, this pump has 
a repetitive accuracy of +1 per cent of 
full capacity. Available with column 
valve type liquid ends constructed of 
plastic, Miiroy stainless steel or Hastel- 
loy C, the industrial miniPumps are 
described as ideal for accurately metering 
minute quantities of costly or corrosive 
fluids, such as perfume into soap, dye 
into cheese, odorants into gases and 
hydrazine into boiler feedwater. Driven 
by 4 hp, single phase, 60 cycle, 115-v 
electric motors, these pumps may have 
single or duplex liquids ends. Maximum 
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for metering minute quantities 
capacities per liquid end range from 300 
to 3940 milliliters per hr. Capacities are 
manually adjustable up to 100 per cent 
when pump is idle. Milton Roy Co. 


5—MOTOR OPERATOR is oil-sub- 

merged, proportional type 
This oil-submerged, spring return, pro- 
portional type electric motor-operator is 
designed to control dampers in heating, 
ventilating and air conditioning systems, 
and in other industrial applications. 
Mounted in any position, motor features 
a gear train and drive submerged in oil 
and sealed in a die-cast. Auxiliary 
switches are readily accessible and ad- 
justable. The output shaft is power 
operated in both directions to position 
a controlled device as required when 
power is on, company notes, and it main- 
tains this position with an internal hold- 
ing circuit. Enclosed spring return drives 
controlled device to its normal position 
on a power interruption. Motor operator 
is available in 24, 115, 208 and 230 \ 
Barber-Colman Co. 


6—WIRING DUCT for economi- 

cal panel wiring 
According to manufacturer, Panduit 
Type C Plastic Wiring Duct reduces 
control panel wiring installation costs 
two ways: low initial cost and faster 
easier maintenance or revision after 


wires have been laid. Its design features 
overlapping closed slots over the full 
length of the duct. Ready access is pos- 
sible with a cover which snaps or slides 
in place, directly on the duct. The cover 
is removable even when the duct is fully 
loaded. The duct is made from tough, 
flexible vinyl plastic and may be cut 
with a fine tooth saw for fitting at cor- 
ners and junctions. It can be mounted 
with spring steel standoff clips, threaded 
studs or screws. Panduit Co. 


7—DUAL RECORDER is designed 

to save panel space 
The Twin Recorder consists of two 
types CH recorder chart carriages and 
measuring elements in a single case. The 
19 by 163% in. flange dimensions allow 
for mounting on a 19-in. relay rack. De- 
sign features include 28 different chart 
speeds ranging from !, in. per hr to 120 
in. per min, a large throw-away plastic 
inkwell, 150-ft long record rolls and 
extra hand space inside the case to facili- 
tate maintenance. Chart carriages are 
driven by a single drive motor located 
in the right-hand carriage. Separate, 
double-speed drive motors are provided 
for chart speeds of 30, 60, 90 and 120 in. 
per min. General Electric Co. 


8—PROTECTIVE SEALER for pre- 

ventive maintenance 
Applied to any metal surface that 
requires protection, Bom-Kote Protec- 
tive Sealer is claimed to seal out mois- 
ture, resist corrosion, acid solutions, 
salt water and heat, and prevent oxida- 
tion. Tests made on machinery, motors, 
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CRANE Pressure-Seal Bonnet Valves 


In gate, globe, angle and stop-check patterns—flanged, butt- and socket- 
welding ends—rated in accordance with A.S.A. in 600-, 900-, 1500- and 
2500-pound classes. Sizes: gates—1! to 24 inches; globes and angles 
—1 to 16 inches; checks—2'/2 to 12 inches; stop-checks—6 to 12 inches 


Crane design is at its very best in this streamlined line 
of pressure-seal bonnet valves—made expressly for 
high-pressure /high-temperature service in central sta- 
tions and industrial power plants. 


Bonnet joints in these valves are sealed by a unique 
method which uses internal fluid pressure to effect a 
leakproof seal. This method virtually eliminates bon- 
net-joint maintenance—and maintenance costs. 


Other features include: weight-saving body design 

—saving up to 60°; over conventional design—swivel 

action yoke and clamp which permits choice of position 

. for motor or gear mechanism . . . one-piece sealing ring 
.. . Stellited seating surfaces. 

Write to address below for descriptive Circular 1936. 


CRANE high-pressure/temperature valves 
assure leakproof service—less maintenance 


CRANE Lip-Seal Bonnet Valves 


In globe, angle and lift-check patterns; sizes— 2 to 2 inches; 
screwed and socket-welding ends; rated in accordance with 
A.S.A. in 1500- and 2500-pound pressure classes 


These popular Crane valves are widely used on steam, 
boiler feed, drips, drains, by-pass, blowdown and 
similar piping services. 


They assure you absolute tightness, no bonnet-joint 
maintenance, minimum valve weight and bulk without 
sacrificing strength—and easy, fast dismantling and 

. reassembly. 

Features include: lip-seal design which permits re- 
welding without damage to the valve . . . improved 
disc-stem connection that minimizes vibration . . . two- 
piece, non-binding ball-type gland construction ... 
and Stellite seating surfaces. 

For details, write to Crane Co., for Circular 2099. 


For prompt personal service, see your Crane Representative. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS e HEATING ¢ AIR CONDITIONING 
Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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batteries, ignition systems and other 
metallic surfaces, both painted and 
unpainted, are reported to indicate 
effectiveness in preserving appearance 
also. Bom-Kote will not chip, peel or 
darken with age, company says, and 
dries to the touch in 15 to 20 min, set- 
ting firmly within three days. It is a 
non-conductor of electricity. Bom-Kote 
is formulated for spray or brush-on 
application. It is available in aerosol 
cans, and in bulk. The B.O.M. Co. 


9—TUBE CLEANER designed for 
quiet operation 


Rotojet Electric Tube Cleaner has been 
developed for tubular equipment in 
plants where the noise of conventional 
air-driven tube cleaners is objectionable, 
or where compressed air or water at 
high pressure is unavailable. It cleans 
scale, mud, carbon and other deposits 
from straight tubes 25/32 in. ID up to 
4 in. ID in water tube and fire tube 
boilers, condensers, evaporators and 
heat exchangers. The unit consists of a 
stand-mounted motor, flexible shafting, 
electric cable, and a selection of cutter 
heads, brushes, drills, and scrapers to 
meet specific cleaning requirements. The 
motor is mounted in a yoke to permit 
vertical and horizontal movement so 
that tubes on top, sides and bottom can 
be cleaned without moving stand. Elliott 
Co, Div., Carrier Corp. 


10—LINE VALVES adaptable for 
remote control applications 
Model 500 Quantrol Shock-Free Valves 
for 3- to 10-in. water, oil or gas lines, 
are designed for working pressures to 150 
psi, temperatures to 150 F. These valves 
are reported to be compact, light weight, 
and easily serviced in the line. They 
were developed primarily to protect 
lines, pumps and other equipment 
against damage from shutoff shock. 
Control is by an internal pilot valve 
which may be actuated by solenoid, 
hydraulic or air cylinder, or direct man- 
ual control. The line valve consists of a 


spring loaded valve-piston, seat, and 
cylinder assembly. The spring holds the 
valve closed in absence of line pressure, 
presence of back pressure, or when the 
pilot valve is turned to allow upstream 

ressure to flow behind the piston to 
felanes the upstream pressure. When 
the pilot valve is turned to bleed pres- 
sure from behind the valve-piston to the 
downstream line, upstream pressure 
against the valve-piston opens the valve. 
Rate of closing is adjustable by a needle 
valve on the internal passage. Bulletin 
650 gives complete data on Model 500 
Valves. Ralph N. Brodie Co. 
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1 1— WATER-LEVEL GAGE is read- 
able under all conditions 


This steam-boiler water-level gage re- 
mains readable under all conditions, 
cannot explode, and can be harnessed to 
operate controls automatically, it is 
announced. For use in power plants and 
other applications, particularly where 
steam pressures run in excess of 750 psi, 
the instrument is similar to conventional 


gages in size and shape, but instead of 
glass or quartz tube, it consists of a 
non-magnetic stainless-steel pipe enclos- 
ing a metal float which carries a power- 
ful permanent magnet. As the float 
rides up and down on water in tube, the 
magnet acts through tube walls upon 
row of metal reeds mounted beside it. 
Painted white, each reed can be pulled 
forward by magnet so that it comes into 
view through a window in front of gage. 
When float moves again, the reed re- 
cedes out of sight. In addition to serving 
as visible indicators of water level, the 
reeds can carry electrical contacts which 
operate automatic water controls or 
set off alarms. Quick-acting valves at 
top and bottom of gage serve to discon- 
nect it from b ver if leak develops. 
Charles Engelhard, Inc. 


12—HOT PIPE INSULATION for 
underground applications 


The “b-t-u,’’ an underground hot pipe 
insulation system, consists of integral 
waterproofing admixes in combination 
with specially graded aggregates and 
portland cement. According to manufac- 
turer, it has high mechanical strength, 
load-bearing and thermal characteris- 
tics, and is extremely resistant to water 
penetration. It is designed and especially 
suited for locations with good ground 
water conditions and firm soil. Z-Crete 
Div., Zonolite Co. 


13—SMOKE INDICATOR for pres- 
surized breechings 


Fireye Smoke Density Indicator System 
FE-3 is intended to provide continuous 
monitoring of smoke discharge and over- 
all indication of combustion efficiency. 
This system is designed for stability, 
simplicity of installation, and reliable 
operation — and to help keep smoke 
discharge within limits of smoke control 
and air pollution ordinances. The system 
consists of a light source, photoelectric 
seanner, and smoke density indicator. 
Light source and scanner are installed 
on the stack or breeching so the light 
beam is aimed at the lens of the scanner. 
Density of smoke obscuring the light 
beam is measured and indicated directly 
on the indicator in both per cent smoke 
and Ringelmann number. An alarm re- 


lay provides for the operation of an 
external alarm at any present value of 
smoke density. Combustion Control 
Div., Electronics Corp. of America. 


14—STEAM TRAP features in- 
creased accessibility 


Improved, simplified construction in- 
creases accessibility of Type FT Float- 
Thermostatic Steam Trap, it is an- 
nounced. The entire operating element 
is one unit, which can be removed with- 
out disturbing inlet and outlet connec- 
tion to semi-steel trap body, suitable 
for 125 psi steam pressure. Operating 
elements consist of stainless steel valve 
mechanism, copper float, and bronze 
thermostatic air vent. Valve is designed 
to provide condensate seal and prevent 
loss of steam. It discharges condensate 
at steam temperature continuously and 
without shock, company says. Separate 
air vent, requiring no adjustment when 
pressure changes, removes all air and 
incondensable gases, allowing no steam 
to escape. Manufacturer recommends 
the trap to drip steam mains, unit heat- 
ers, blast coils, heat exchangers, and 
other allied process applications requir- 
ing accurate temperature control. Bulle- 
tin 455-B gives details. Sarco Co, Ine. 


15—TRANSMITTERS for tempera- 

ture, pressure measurement 
Designated Series 4600 for temperature 
and Series 4700 for pressure, these trans- 
mitters are pneumatic force-balance 
devices employing gas filled thermal 
systems for temperature measurement 
and bellows elements for pressure. An 


outstanding feature is sajd to be their 
“balanced beam”’ design which permits 
mounting in any position without posi- 
tional error. Unit sub-assembly con- 
struction is used throughout, permitting 
removal of sub-assemblies without dis- 
turbing beam assembly. Thermal sys- 
tems and pressure elements are readily 
removed for change of range span. A 
derivative unit, which compensates for 
lags in the thermal system, can be 
added on underside of baseplate, and 
requires no tubing or fittings. There is 
also a special provision for an integral 
receiver gage to be mounted directly 
on baseplate, without external connec- 
tions. Bulletin 214 gives details. Mason- 
Neilan, Div., Worthington Corp. 


16—HEAVY DUTY PUMPS feature 
standardized parts 


These heavy-duty vertical centrifugal 
pumps for sump and process service 
(Figs. 3171-2-3-4) are offered in single 
and duplex units, both wet and dry type, 
have capacities to 1080 gpm with heads 
to 290 ft for pit depths to 20 ft. Their 
basic design provides users with custom 
built pumps through usage of standard- 


POWER ENGINEERING 


4 


Unretouched photo of tube blister... 
the result of overheating 


This blistered tube was the first sign of trouble in a 
high-pressure boiler. Accumulation of silica scale de- 
posits on the water side interfered with heat transfer. 
Overheating caused blistering, subsequent tube failure 
and inevitable replacement. Proper water treatment 
can avoid this and other costly conditions such as sludge 
attachment, return-line corrosion and carry-over. 


A Consulting Service for You. Whatever your prob- 
lems—raw water supply...power plant data...cool- 
ing towers, ponds...types of fuel...equipment...test 


...the leader in water conditioning 
and corrosion control since 1887 


.-- AND THEN THE BLISTER BROKE 


and control methods — Dearborn has the engineers, 
the experience and the facilities to assist you in de- 
veloping the program exactly suited to your needs. 
Your Dearborn representative will outline the many 
advantages a Dearborn Consulting Service Program 
will give to you. 


WHY NOT CALL HIM IN... 
MEANWHILE SEND FOR THE NEW 
DEARBORN CONSULTING SERVICE BOOKLET 
Dearborn Chemical Company» Dept. PG-WT 

Merchandise Mart Plaza, Chicago $4, Ill. 
{| Have a Dearborn Representative call 


[_} Send your new booklet on Dearborn Consulting Service 


| 
| 
| 
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ized parts. The pumping unit may be 
adapted in the field for changed pit 
depths or pump ratings simply by in- 
stalling new and standardized parts. 
Vapor proof construction can be sup- 
plied on all units. In addition, special 
construction and materials permit these 
units to handle various types of liquids. 
Pump assembly, including cover plate, 
is a complete unit. Liquid level controls 
can be furnished to start and stop the 
pumps. Goulds Pumps, Ine. 


17—SYNTHETIC BELTING is free 

of permanent stretch 
Texalon, a non-stretch, all-svnthetic belt- 
ing for mechanical power transmission, 
is a woven nylon textile with a core of 
extruded nylon. According to company, 
the flat nylon ribbons making up the 


core have been oriented, & process which 
locks the molecules in position and makes 
the belt almost entirely free of permanent 
stretch while retaining its elasticity. Texa- 
lon shown In a press can be made end- 
less, or purchased to specifications. Non- 
fraving edges permit cutting to any 
width, and ease of cementing allows use 
of short ends, No tension adjustments are 
required, says manufacturer. Light weight 
and flexibility permit Texalon’s use on 
small pulleys with high belt speeds and 
high pulley ratios. In addition to mechan- 
ical power transmission, Texalon applica- 
tions include carrier tapes and conveyor 
belts. J. FE. Rhoads & Sons. 


18—VERTICAL PUMP is protected 
against dirt and water 
Type SDV is a general service pump 
that is installed vertically instead of 
horizontally to save floor space, and is 
protected against dirt and water. Availa- 
ble in sizes from 1 to 3 in., with capaci- 
ties from 10 to 400 gpm at heads of 
from 15 to 250 ft, the pumps are de- 
signed for brine and hot and cold water 
circulation, air conditioning and sprin- 
kler systems, boiler feeding, pressure 
boosting and washing machinery. Motor 
on each pump is carried high above 
floor level, and thus is unaffected by 
water or dirt. Pump rotors can be 
removed without disturbing suction or 
discharge connections. Rotor assembly is 
carried on combination thrust and radial 
ball bearings and encased in a dust- 
tight housing. Should motor fail, it can 
be replaced with any ball bearing motor 
of similar frame, power. Economy 
Pump Div., C. H. Wheeler Mfg. Co. 


19—FAULT LOCATOR quickly 

finds the power failure 
According to company, this outage loca- 
tor finds faults without subscriber par- 
ticipation and saves time and manpower 
on service restoration calls. It is an FM 
transmitter operated automatically in 
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response to a tripped associated recloser, 
fuse or circuit breaker. Each sectional- 
izer, equipped with an outage locator, 
transmits a distinctive coded signal 
which identifies that sectionalizer. This 
coded information is received directly 
by mobile unit or base station, providing 
maintenance department with immedi- 
ate notification of line failure. Coded 
signal is sustained only for short time 
periods to avoid confusion of signals 
transmitted by other locators which may 
be tripped at same time. Normal range 
is 35 miles when unit is mounted at an 
elevation of 35 ft on a pole. Unit op- 
erates on 105 to 125 v, 60 cycles and has 
a power consumption of 15 to 50 w. 
Motrel, Ine. 


20—REPAIR MATERIAL is wear- 
resistant, self-lubricating 


Devcon WR is claimed to outwear steel 
60 to one. Successful use of this wear- 
resistant and self-lubricating material is 
reported in such applications as guides 
on textile machinery, low speed bear- 
ings, building up surfaces subject to 
severe wear, and forming dies. Because 
of its resistance to many acids, alkalies, 
solvents and other chemicals, it is said 
to be of great value for lining tanks and 
repairing chemical equipment. Devcon 
WR is supplied in paste form and upon 
the addition of a hardening agent, it be- 
comes a syrupy liquid which can be cast 
or poured into a variety of shapes. 
Manufacturer states that within 2 hr 
after addition of hardening agent, the 
material becomes so tough and rigid that 
it cannot be machined except with car- 
bide or similar tools. No heat or pressure 
is required for hardening, and the shrink- 
age of a 4-by-3-by-1 in. block, for exam- 
ple, is said to be only 0.0002 in. Devcon 
is supplied in 1-, 4- and 15-lb containers 
with proper amount of hardener re- 
quired, sufficient release agent, meas- 
uring spoons and directions. A trial kit 
containing four 1-lb cans and components 
costs less than $12.00. Deveon Corp. 


21—NEEDLE VALVE for use as 

gage, or for metering 
Designated Type N-28, this globe type 
needle valve is for use as a gage or for 
metering service in gas, oil, water lines 
or other similar uses. It has been devel- 


oped for applications where space is a 
factor and where operating areas are 
close. The valve features a one-piece 
solid forged carbon steel stem with 
Teflon packing. Short, compact and 
precision machined, this valve is availa- 
ble in four sizes from \%& to 1% in. It has 
a maximum working pressure of 10,000 
Ib psi at 70 F, and a maximum operating 
temperature of 500 F. Kerotest Mfg. Co. 


Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
101-102 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the - prod- 
ucts in which you are interested. 


22—EXPANSION JOINTS with 

toroidal corrugations 
For high pressure and high temperature 
service, HyPTor Expansion Joints em- 
body a patented toroidal corrugation 
design. They are intended to protect 
power and process piping systems and 
related equipment against damage from 
expansion and contraction due to tem- 
perature. These expansion joints are 


formed by a hydraulic technique, elimi- 
nating circumferential welds. Toroidal 
corrugations have circular or oval cross 
sections which, for any given pressure, 
produce operating stresses lower thar 
other corrugation shapes, manufacturer 
explains, and the thin-walled bellows of 
the HyPTor design reduces flexing 
stresses and increases expansion joint 
life. The new expansion joints are usually 
made from stainless steel in 6-in. diam 
sizes and larger, for pressures to 2000 
psi. Zallea Brothers. 


23—THERMOMETER shows tem- 

peratures of remote points 
This electronic resistance thermometer 
is designed to indicate on its meter, at 
one central location, temperature of 
remotely located check points through- 
out a building's heating and air condi- 
tioning system. This is accomplished 
through wire resistance elements re- 
motely located and connected to a 
corresponding switch on a central panel. 
Thermometer consists of an indicating 
meter, a bridge and power supply and 
as many sensing elements and selector 
switches as are necessary to remotely 
check temperatures at all control points 
required for each application. The four 
types of sensing elements available are 
room, duct, immersion and outdoor. 
Thermometer is adapted to either cab- 
inet or panel mounting, depending on 
types of application. Details are in 
Data Sheet F 8081. Barber-Colman Co. 


24—BUS DUCTS offer several 

design improvements 
Improved design low impedance feeder 
and plug-in bus ducts are supplied with 
totally enclosed, ventilated or weather- 
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This advertisement is a round-up of recent 
advances in utility control valves. 


How do you design control valves for 
high pressure — temperature services 
about which little is known? 


Leslie engineers faced this problem 
when asked to develop control valves 
that would allow utilities to cross 

the threshold into Btu-saving, high 
pressure — temperature steam generation. 


Tomorrow's 
utility 
control valves 
today 


The Leslie Class DLHS-2 Diaphragm Control Valve 
has shown remarkable resistance to erosion in high 
pressure, high temperature service. 


Called upon to develop control valves with 


maximum resistance to erosion and corrosion 
‘n high pressure, high temperature steam 
and boiler feedwater services, Leslie engi- 
neers had two factors in their favor—a 50- 
year tradition of introducing new ideas in 
steam controls and the ability to get to the 
root of a problem fast, and objectively. 


What Resulted 

. Not only have valves with remarkable re- 

sistance to erosion been put into service but 

they were the first valves ever introduced for 

services as high as 2500 psi, 1050 F with 

. renewable trim that can be completely 
changed in 15 minutes downtime! 

Leslie pioneered new uses of hard facing 
alloys for high pressure, high temperature 
control valves, just as it pioneered the use 
of stellite in normal pressure ranges over 
20 years ago, when it became the standard 
seating surface for all Leslie steam regula- 
tors and control valves. 

Companion Developments 
Companion developments for tomorrow's 
high pressure and temperature control valves 
include the industry’s first large size, fully 
balanced, single seated control valve, in 
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sizes up to 16 inches; its first self-contained 
regulator to act as a combination pressure 
reducing and remotely operated shut-off valve 
in soot blower service, and the industry's 
first remote manual valve for centralized 
control of start-up drains. 


For the “Day After Tomorrow” 


A startling new concept in high pressure 
control valves—one that offers increased 
rangeability and throttling action with tight 
shut-off is now being made ready for field 
tests in high pressure applications. Other de- 


Three Special Data Sheets Available \ 


The following Engineering Data Sheets are available on request from 
Leslie Co., 301 Grant Avenue, Lyndhurst, New Jersey: 
@ Selection of Control Valve Body and Trim Material for Flashing Mixtures, 
© Flow of Flashing Mixtures, Globe type Bodies. 
© Viscosity Correction for Sizing Control Valves. 


signs incorporate anew “protected seat” 
feature for maximum erosion resistance un- 
der extreme pressures and flashing mixtures. 
These advances also reflect the kind of 
engineering incorporated in the broad line 
of standard Leslie control valves suited for 
many normal-pressure, utility services. But 
more important, we like to think that these 
advances justify the faith placed in Leslie 
Co. by the power industry in providing new 
opportunities and challenges to design and 
produce controls for the applications of to- 
morrow s steam generating stations. 


est 


REGULATORS ano CONTROLLERS 


LESLIE CO., 301 GRANT AVENUE, LYNDHURST, N. J. 
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you 


FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 


TORQUE-ARM 
SPEED REDUCERS 
Cost less— deliver more! 


DODGE-TIMKEN 
America’s Quality Pillow Blocks! 
* 

DODGE BULLETINS 
YOU SHOULD HAVE — 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A. 


Torque-Arm Speed Reducers. 15 
sizes—1 to 100 hp. Bulletin A-637. 


Roller Bearings. Load ratings, 
dimensions, etc. Bulletin A-638. 


Write for your copies. 
DODGE MANUFACTURING CORPORATION 
6400 Union Street + Mishawaka, Indiana 


proof housings. Design of the new bus 
ducts permit assembly of tees and el- 
bows during installation to meet par- 
ticular plant needs. Self-supporting bus- 
bars are secured in place on 11-in. cen- 
ters by means of phenolic blocks. Bus 
bars are arranged with integral plug-nuts 
at one end and slotted holes at the other 
to simplify alignment and bolting. Extra 
slotted holes and plug nuts are provided 
at each joint to facilitate on-location 
assembly of tee at the splice between 
standard 10-ft duct sections. It is noted 
that heavy current take-off devices 
can be bolted on bus at any time with- 
out disturbing splice between installed 
sections. Three sides of the housings 
are welded to provide strength, and 
covers are bolted for accessibility to bus 
assembly. Announced as UL listed and 
meeting NEMA standards, this bus duci 
is made available in nine ratings ranging 
from 600 to 4000 amp. Federal Pacific 
Electric Co. 


25—STEAM TRAPS have rotating 

valve feature 
An impeller-driven rotating valve is a 
feature of these steam traps. Valve 
assembly comprises bucket, valve and 
impeller operating as an integral unit, 


and is the only moving part in the trap. 
Impeller changes seating position of 
valve at every discharge; prevents 
uneven wear of valve and orifice, wire- 
drawing and costly steam leakage. 
Impeller action also keeps sediment 
agitated so that it passes out with each 
discharge of condensate. Low cost pre- 
ventive maintenance is made possible 
by a convenient removable cap, permit- 
ting inspection of valve and seat without 
disturbing high-pressure bolts or gasket. 
A bulletin giving engineering data on the 
traps is offered. H. O. Trerice Co. 


26—SLURRY PUMP offers abra- 

sion resistance, high speed 
Type BA is a medium-range, high speed 
slurry pump designed for handling sus- 
pensions of sand, coal, crystals, si!t, 
sludge, lime or chemical process slurries. 
The pump, which is an extension of 
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company’s line of heavy duty, low speed 
pumps, is especially designed for pulp 
and paper, chemical, or other industries 
where both abrasion resistance and 
high speed are desired. Built in 1- to 
4-in. sizes, the BA is available in cast 
iron, Ni-hard or stainless steel. Easy to 
dismantle and re-assemble, pump fea- 
tures a renewable suction liner and semi- 
open impeller. Bulletin 188 gives further 
details and drawings of the Type BA 
Pump. Morris Machine Works. 


27—BASEBOARD assemblies by 
snapping parts together 


Designed primarily for commercial and 
industrial installations using hot water 
or steam, the BFOT Baseboard can be 


assembled by “snapping’’ components 
together. Other features include easy 
cleaning without removing cover, im- 
proved circulation of cold air from win- 
dows without heat loss, low first cost 
and lower installation cost. Baseboard 
has heavy gage steel cover, angular 
louver grilles, heating elements in steel 
tube and steel fin and copper tube and 
aluminum fin designs for medium and 
high output applications. Lever-op- 
erated or knob-operated damper is 
optional. Dunham-Bush, Inc. 


28—CONTROL VALVE for gases, 

liquids in high pressure drop 
Type 505 is a high pressure control valve 
specially designed to handle gases and 
liquids in high pressure drop, on-off 
or throttling service, with dead-end 
shutoff. The split body construction 
valve has a pressure and temperature 


rating of 10,000 psi at —40 to 400 F. 
It is available with a direct or reverse 
action actuator with standard 3-15 and 
6-30 psi instrument air range. Body is 
forged stainless steel with hardened steel 
trim. Connection sizes are 14 and % 
in. NPT. Connections for high pressure 
tubing are included. A. W. Cash Co. 
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NOW Taper-Lock Double Strand Sprockets 
are available—from stock—ready for the shaft without 
re-machining! 

They offer all the advantages of Taper-Lock mount- 
ing. Easy on! Easy off! Precision machined at the fac- 
tory, they come to you with accurate, concentric bores 
—insuring full contact between hub and shaft. Taper- 
Lock grips with the firmness of a shrunk-on fit! 

There is no flange, no collar, no protruding part. 
Flush design means safety...If the sprocket becomes 
worn, you replace only the tooth part. The bushing is 
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CALL THE TRANSMISSIONEER, your local Dodge Distributor. 
Z| Factory trained by Dodge, he can give you valuable help on 
new methods. Look for his name under ‘Power Transmission 
Machinery” in your classified phone book, or write us. 


TAPER-LOCK SPROCKETS 
SINGLE AND DOUBLE STRAND! 


used again and again. And Taper-Lock bushings are 
interchangeable in Dodge Taper-Lock Sheaves, Coup- 
lings and Conveyor Pulleys! 

Taper-Lock Sprockets and Dodge Roller Chain (made 
to ASA standards) are stocked by Dodge distributors. 
Single Strand sizes range from No. 40 to No. 160, up 
to 112 teeth; Double Strand from No. 40-2 to 80-2, 
up to 102 teeth. Write for Bulletin A-644 containing 
selection, installation and maintenance data. 


DODGE MANUFACTURING CORPORATION 


Indiana 


6400 Union Street, Mishawaka, 


TAPER-LOCK 
CHAIN COUPLINGS 


Accommodates com- 
mon minor shaft mis- 
alignments. Provides 
strong, compact coup- 
ling. Available with 
covers, for appearance, 
safety, dirt protection 
and lubrication — 
which increases coup- 
ling life. 


NO REBORING-— 
NO KEYSEATING- ala 
| ° isnawakd, in / ; 
ey 
| 
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The little valve, 


only moving part 
actually floats on the 
condensate load 
discharges each bit of 
condensate as it forms 
—gets equipment hot 
in a hurry and keeps 


it hot the only trap 
with this feature’ 


Is your plant ready for cold weather? Combined with other important Yarway 
features—fast equipment heat-up, stainless 
steel construction, small size, light weight, good 
for all pressures without adjustment, low initia! 


Steam lines and process equipment equipped 
with Yarway Impulse Steam Traps are pre- 


pared for winter: his add t 
. . capable of operating at high even temper- ~ Check your traps now. Then call the Yarway 
atures. distributor for the Impulse Traps you need. 

. . ready for peak production loads. 270 of these distributors, one near you. We'll 


The little valve of the Yarway Impulse gladly send you his name also the latest Yarway 


Steam Trap (only moving part) continually Steam Trap Bulletin. Write to... 
tests for condensate, discharges each bit as it YARNALL-WARING COMPANY 


forms, prevents freezing. 100 Mermaid Avenue, Philadelphia 18, Penna. 
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impulse’steam trap 


The Impulse that revolutionized steam trapping 20 years ago. 
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Growth in Production of Electric Energy 
in Various Countries ond the World 


(Chart, courtesy Philip Sporn) 


THIS chart showing the growth in the use and production of electrical energy in 
the various countries of the world is startling in its implications. Note the general 
pattern—the lines are parallel. Whether it be Portugal, a tiny nation on the edge 
of Europe, or Argentina in the Southern hemisphere, or the United States, pro- 
ducing 42 per cent of the world’s electricity, or enigmatic Russia with its vast water 
power reserves, the growth curves are similar; all slope upward at the same angle. 
The rate at which electric power use is growing is essentially the same in all coun- 
tries; it is doubling approximately every ten years. If we include all power use, 
not only electricity, the estimated world total comes to an energy equivalent of 
some 25 trillion kwh—roughly 10 tons of coal for every man, woman, and child 
of the world's present population. By 1975, it is estimated, the demand for power 
will be three times this amount, and by the end of this century it will be around 
eight times as much. 

Where is all this power coming from? What factors are involved in this con- 
tinuing increase in power use, and how can we hope to meet these stupendous 
energy requirements in the years ahead? How does population growth influence 
power growth and vice versa? What new sources of energy can we hope to tap 
as our present reserves dwindle? 

These are pertinent questions. Our whole future depends upon how well we 
understand them and whct we do about them. Many factors are involved but one 
thing is becoming increasingly clear; the need for basic research is paramount, 
and it is to this aspect of the situation that we devote the following pages. In the 
articles that make up this special section we discuss the importance of science and 
research in meeting the world’s future energy requirements. The launching of the 
two Russian satellites lend emphasis to this discussion. At the moment the Russians 
hold the field in this endeavor; their immense technical competence has thrown 
the whole question of basic research into new and startling perspective, one 
affecting our very survival. The same emphasis on fundamental research which 
enabled Soviet scientists and engineers to build and launch their Sputniks will 
enable us to develop methods and materials, not only to harness the virtually 
inexhaustible reserves of energy in the atom but also to meet the increasing 
complexities and requirements of future power transmission and distribution 
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Scientific Progress and 


Growth of energy production continues at about the same rate in 
all the industrialized countries of the world, doubling approximately 


every ten years. Many underdeveloped countries, however, need 
capital and technical assistance from the industrialized nations. 


ESPITE THE GREAT strides 

which the industrialized nations 
have made in the fields of science and 
technology during the last century, 
one of the gravest problems facing 
the world today is the effective use of 
this science to further the production 
and application of energy, not only 
in underdeveloped countries where 
energy production is low but also in 
the industrialized nations faced with 
ever increasing population growth. 
Since the industrial revolution it has 
become increasingly clear that the 
economic welfare of any country is 
directly related to the energy produc- 
tion of that country. Countries with 
low energy production are character- 
ized by economic stagnation due to 
low productivity of labor. 

We, in the United States, find our- 
selves in a very favorable position 
with respect to the development and 
use of energy. We were endowed with 
enormously varied and abundant 


natural resources; vast deposits of 
coal, oil, and gas, extensive mineral 
deposits and great areas of land fav- 


Continued population growth presents big problems for the future 


orable to agriculture. These are our 
basic natural resources. Our less 
tangible assets are integrity, energy, 
ingenuity, scientific knowledge, tech- 
nical know-how, and that ability to 
get along together in what we call 
good human relations. With these 
combined assets we have carried in- 
dustrialization further in America 
than in any other part of the world. 

But the time has come when we 
can no longer expect to stand alone 
in this respect. All the nations are 
growing up; most of them are de- 
manding a share in the world’s com- 
forts and unless we are willing to help 
them our own well-being cannot re- 
main assured. 

Contemporary growth of energy 
resources and production has tran- 
scended national boundaries, and this 
provides the strong industrialized na- 
tions with two alternatives: they can 
try to use their material advantage to 
perpetuate the gap between them- 
selves and the underdeveloped coun- 
tries, with eventual catastrophic con- 
sequences, or the industrialized na- 


tions can use their efforts to establish 
coéperation among all nations for the 
development and use of their material 
resources. Not only will the latter 
course speed up development of those 
resources but it will also help to 
eliminate some of the causes of pres- 
ent international tensions. Just as we 
endeavor to lead the way in constitu- 
tional democratic government so also 
can we lead the people in underde- 
veloped countries to a better way of 
life and to higher standards of com- 
fort by assisting them to develop 
their natural resources. In all this, 
science and engineering will play the 
dominent role and the electric power 
industry will be the medium through 
which most of it will find expression. 


Energy and Population 

No consideration of future world 
power development wouid he of much 
value unless it took into account the 
world’s growing population. Popula- 
tion growth and energy development 
are interrelated. In the period before 
the industrial revolution, population 
increase was limited by the available 
food supply, and in the absence of 
mechanical power, this remained 
small. Recurrent famines kept popu- 
lation levels under control. The de- 
velopment of mechanized agricul- 
tural machinery, however, coupled 
with advances in medical science, has 
removed the former curbs on popula- 
tion growth, with the result that 
there has been a virtual population 
explosion throughout almost the en- 
tire world including the United 
States. 

In the industrialized nations popu- 
lation growth provides the mainstay 
of the continued expanding economy. 
In the U. S., even at the present time 
with the low level of family forma- 
tions resulting from the baby drought 
of the depression years, our increase 
in population amounts to 2,900,000 


Fig. 1. The world’s first supercritical 


turbine generating unit went into service 
at Philo Station of the Ohio Power Co 
during the year. Rated at 125,000 kw, 
it operates at 4500 psi, 1150 F, and 
with a heat rate of 8530 Btu per kwh 
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persons a year. This rate is far above 
the average annual increase of 1,600,- 
000 which held during the years of 
the first half of this century. How- 
ever, as a result of the great number 
of children born in the years immedi- 
ately following World War II, the 
population growth during the 1960's 
will be even much greater; indeed, by 
the late 1960’s our population will 
increase at a rate of over 3,500,000 a 
year. By 1970 the population of the 
U.S. is expected to go to 212 million, 
an increase of more than 26 per cent 
over that of 1956. 

From the standpoint of industrial 
production and our expanding econ- 
omy the increase in birth rate and 
population in the United States is 
generally regarded as a favorable 
factor because our standard of living 
and our earning power is such as to 
make the necessary investment in 
plant possible. This, however, is not 


true in the underdeveloped countries. 
There, the continued increase in 
population becomes a matter of grave 
concern because such countries do 
not have the money and trained man- 
power to develop the limited re- 
sources they may have. 

It is frequently suggested that nu- 
clear power can be introduced in the 
underdeveloped countries to raise 
their economic status but it seems 
unwise to press such countries into 
seriously considering nuclear power 
at this time when the application of 
their limited resources toward more 
attainable goals would serve greater 
advantage and, at the same time, 
would allow them to await the de- 
velopment of more economic genera- 
tion of nuclear power. It is unlikely 
that countries with little capital and 
low productivity will be able to take 
a sudden step forward with the com- 
ing of atomic energy. The first need 


is to help improve agriculture and 
health; the next, to train technicians 
and scientists able eventually to de- 
velop industry, including atomic 
energy. 


The Rising Tide of Energy 

Man’s early progress was very 
slow. Through untold centuries he 
eked out a bare existence by virtue 
of his own muscular power. Later he 
used beasts of burden, and in time 
he learned to use the power of the 
wind and of falling water with primi- 
tive windmills and water wheels. The 
real breakthrough, however, came 
with James Watt’s invention of the 
first practical steam engine. The 
power of steam, harnessed by Watt 
started the industrial revolution and 
set the pattern for the industrialized 
world as we know it today. With each 
advance in technology, the number of 
people that could be supported per 


Fig. 2. Map of the 
Soviet Union showing 
areas of public elec- 
tricity supply with in- 
ter-connecting power 
transmission systems 
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Figs. 3 and 4. The new look in system operation. These relay racks in 
the Huntley Station of the Niagara Mohawk Power Corp are the heart 
of the automatic system control system designed by Minneapolis- 
Honeywell. The view at the right shows a robot electronic translater 


acre or per man-hour of effort in- 
creased substantially. 

The steam engine and later other 
types of heat engines provided a 
source of constant, concentrated 
power that was dependable as long 
as a source of fuel was available. 
Fortunately, first wood, then coal, 
oil, and gas were readily available to 
turn the wheels of the world and the 
industrial revolution spread over the 
face of the entire western world. We 
increased our numbers tremendously 
and have developed an irresistible 
urge for an ever increasing standard 
of living. These are social forces 
which cannot be denied but they 
bring new and serious problems. Un- 
less we can tap sufficiently large 
reservoirs of energy to satisfy the 
continuing and rising demands, our 
civilization as we know it today is 
destined to suffer severe disturbances. 

Looking back to Watt’s time, 1769 

less than 200 years,ago, the world 


population was about three-quarters 
of a billion. Today, it stands at two 
and one-half billion and the rate at 
which it is increasing is all but astro- 
nomica!. So rapidly has our growth 
been in recent generations that of all 
the people who have existed on earth 
since the beginning of the human 
race, one out of 15 is alive, eating, and 
propagating today! 

The relation between the use of 
power and population growth is a 
closed cycle. As we use more power 
for industrial purposes we can sup- 
port more people. This leads to more 
industrialization, which leads to in- 
creased standards of living, which 
require more power. It is a chain 
reaction which is now beginning to be 
felt and which will impose ever in- 
creasing problems for future genera- 
tions. With only 7 per cent of the 
world’s population, the United States 
owns 50 per cent of its wealth. We 
produce over 42 per cent of the 


world’s electrical output. High indus- 
trial production requires large quanti- 
ties of raw materia! as well as abun- 
dant energy. If the world as a whole 
should reach the same level of indus- 
trial production as we now have in 
the United States, it would need an 
inerease of over 700 per cent in the 
use of energy as well as a comparable 
increase in minerals, and other nat- 
ural resources. 

The explosive increase in the popu- 
lation of the world which is now well 
started will not stop in the foresee- 
able future. There is virtually nothing 
we can do to stop it. Predictions can 
be made quite accurately for at least 
three generations, just a bare hun- 
dred years and the results are dis- 
quieting. At the moment we have a 
population of 165,000,000 in the 
United States. Within the life span 
of the children now being born, the 
population of the United States will 
be at least 375 million — even if the 
rate of increase at that time has 
dropped to zero, and there is no 
reason to believe that this will be so. 

Considering the world as a whole, 
in the next century the two and one- 
half billion population we now have 
will almost inevitably increase to six 
billion and it may be as high as eight 
billion. As pointed out in a recent 
book, “‘The Next Hundred Years”’ 
by Brown, Bonner, and Weir, we are 
on a runaway train headed toward a 
world population by the year 2050 of 
at least 7 billion persons and, if it 
goes much beyond that, headed irre- 


Fig. 5. The Kingston Steam Plant. This 
TVA plant with nine generating units 
with a combined rating of 1,440,000 
kw and a capability of 1,600,000 kw 
is the largest steam plant in the U. S. 
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Fig. 6. This huge autotransformer, one 
of six built by G-E for the Bonneville 
Power Administration, is rated at 200,- 
000 kw. This unit is typical of the high- 
capacity equipment which is needed to 
meet our ever-increasing power load 


versibly, as C. G. Darwin has empha- 
sized, toward a progressive Indianiza- 
tion of the whole world into crowded, 
starving continuous villages, unless 
we can find and apply enough energy. 
It will be utterly impossible to sup- 
port this number of people unless we 
have a very high degree of indus- 
trialization throughout the world. 
The old pattern of subsistence agri- 
culture, which held in America 200 
years ago, and which still holds 
throughout a large portion of the 
world, simply will not do. 

To provide the industrial pattern 
to support this enormous world popu- 
lation the first requisite is the avail- 
ability of an adequate amount of 
energy to supply the power for the in- 
numerable machines, vehicles, space 
heating, chemical processing and 
metallurgical work plus other func- 
tions not yet dreamed of. Actually, as 
congestion increases, the amount of 
power needed rises much more 
sharply than the number of people 
who use it. At the very minimum, it 
is reasonable to assume that a cen- 
tury from now the world will require 
at least 50 times as much energy as 
it is using today; some estimates are 
far higher. 

Until very recently it was quite un- 
popular to express concern about the 
world’s future energy supplies; only 
a few academicians did any worrying 
about it. It was generally assumed 
that coal deposits were virtually un- 
limited and that oil reserves would 
continue to be discovered almost 
without end. But now even hard- 
boiled industrialists are beginning to 
be concerned and the almost un- 
limited fuel reserves that were sup- 
posed to exist now, suddenly, seem 
to have vanished. Though we still 
have ample coal and oil in the ground 
and are still finding new deposits, it 
is becoming evident that the cream 
has been skimmed off, and that the 
whole bottle of milk may disappear 
quite rapidly. The Suez crisis served 
to show how vulnerable certain of our 
fuel supplies are, how dependent they 
are upon political events, and how 
necessary it is to have access to 
sources close to home. 

So the time has come for us to 
begin to become constructively wor- 
ried about the future energy sources. 
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During the past few years a consid- 
erable amount of thought has been 
given to various possible sources, 
particularly to the use of solar energy. 
Despite all the effort spent in trying 
to devise methods for utilizing solar 
energy very little progress has been 
made. The trouble with solar energy 
is that it is too dispersed, and comes to 
us too intermittently. Some success 
has been made in developing solar 
heaters for heating houses and for 
heating water and these develop- 
ments may find application in certain 
backward countries where fuel for 
domestic use is practically non-exist- 
ent, in many parts of India for exam- 
ple. 

Secondary sources of solar power 
such as windmills, and wave motors 
have been tried but without particu- 
lar success. The only secondary 
source of solar energy that has proved 
of significant value is water power. 
Hydroelectric power is an indirect use 
of solar energy and, of course, great 
use of it has been made in various 
countries of the world. Where avail- 
able it is the least expensive source of 
electric power. Unfortunately in 
America only about one per cent of 
our energy is supplied by hydroelec- 
tric power. Even if we stretch every 
resource where a reasonable head 
could be obtained, we might double 
this amount, but the proportion will 
always remain small. 

Various other schemes are being 
studied —- thermocouples, photovol- 
taic cells, biological growth, artificial 
photosynthesis, and the large-scale 
distillation of sea water, but it ap- 
pears doubtful that any of these 
schemes ‘will provide industrialized 
nations with the energy they will 
need in the future. While several of 
these ideas offer interesting possibili- 
ties for limited -uses of solar energy 
none of them represents a panacea 
for the future energy demands of the 
world. This should not discourage 
workers in this field. Hundreds of 
millions of people live in areas of the 
world where there is abundant sun- 
shine and where the technological 
level of society is low and where other 
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forms of power are either non-existent 
or very expensive. A solar house heat- 
ing system in such areas would repre- 
sent a great advance in the standard 
of living for many. Solar reflecting 
ovens would be useful in many under- 
developed countries and if a fairly 
efficient solar sea water distillation 
plant could be devised, it would help 
greatly in relieving the almost. desper- 
ate fresh water shortage in many arid 
regions along the seacoast. 

But as far as America and other 
highly industrialized nations are con- 
cerned it is quite unlikely that solar 
energy will ever be an important fac- 
tor in the total amount of energy 
used. We use too many power-hungry 
machines that require a continuous, 
concentrated supply of energy. Thus 
far, the fossil fuels have supplied the 
ever increasing needs for energy and 
they will continue to do so for some 
decades to come. But after they are 
gone, we will need new sources if our 
industrial civilization is to prevail. 

There is really only one way we 
can turn in meeting this problem 
to atomic energy. In the uranium 
reserves of the world we possess a far 
greater quantity of potential energy 
than in all the fossil fuels in the worid. 
The known reserves of uranium and 
thorium hold enough energy to serve 
the world, even with the anticipated 
rise in energy use, for several hun- 
dreds of years to come — and per- 
haps even longer. 

We already know how to use the 
fission of uranium and thorium to 
produce electric power. True, many 
technical and economic problems re- 
main to be cleared away but nobody 
who believes in the scientific method 
will doubt that all these problems will 
be solved. The next big step in the use 
of nuclear energy, however, will be 
the production of power from a con- 
trolled thermonuclear reaction. Here, 
the scientific and technical difficulties 
are enormous but work is proceeding 
in this field in several areas of the 
world, and those who are working in 
this fascinating field are all optimistic 
as to the ultimate success of their 
work. THE END 
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While the first ten years of nuclear power development have dem- 
onstrated the technical feasibility of producing electricity from 
nuclear energy, the economics of the process still present difficulties 
and uncertainties. Much work is in progress, however, and as experi- 
ence is gained methods of reducing costs will no doubt be found. 


rPHE HISTORY OF MAN has 

been marked by several periods 
when some great discovery or inven- 
tion produced a revolution in our way 
of living. The discovery of the metal- 
lurgy of bronze and iron resulted in 
changes of this character, and in the 
18th and 19th centuries the harness- 
ing of the energy of coal with the 
steam engine led inevitably to the 
industrial revolution. 

Now, we are ip the early stages of 
another revolutionary change — the 
harnessing of the energy of the atomic 
nucleus to serve man’s needs or per- 
haps to destroy him. This revolution 
may transcend all earlier ones be- 
cause of the enormous increase in the 
force now available to man. In the 
fission of uranium we have a source 
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of energy so concentrated that it stag- 
gers the imagination. When we con- 
sider that a quarter of a cubic inch of 
uranium-235 — a particle the size of 
a pea — can produce as much energy 
as 6 million cu ft of gas, as 7000 cu ft 
of oil, or 5000 cu ft of coal — then we 
get some idea of the stupendous force 
locked up in the nucleus of the atom. 

Although the scientific history of 
atomic energy goes back to the dis- 
covery of radioactivity by Becquerel 
in 1896, the period of what might be 
called practical use of atomic energy 
began shortly after 1940 when the 
idea of the atomic bomb was con- 
ceived. This period can be divided 
into three stages, the first of which, 
of course, involved the war years 
which gave birth to the atomic bomb. 


This stage was marked by complete 
government management and con- 
trol. 

The second stage comprised the 
post-war years, during which the 
Atomic Energy Commission strug- 
gled to nurture an infant industry 
while giving first attention to the 
production of nuclear weapons to 
meet the threats of cold and hot wars. 
This period was also marked by a 
partial relaxing of government mo- 
nopoly as expressed in the Atomic 
Energy Act of 1954. 

Now, we'are in the third stage 
the period of rapid growth, wherein 
industry is learning to appreciate the 
opportunities and headaches that ac- 
company participation in the devel- 
opment of atomic power under 
continuing government regulation. 
While the Atomic Energy Act of 1954 
removed a number of the government 
restrictions which had been imposed 
by the McMahon Act of 1946, the 
Atomic Energy Commission still ex- 
ercises widespread control over com- 
mercial organizations working in the 
nuclear field. It controls the source of 
fissionable materials, it regulates li- 
censing and imposes restrictions con- 
cerning the scope of patents. Never- 
theless, the new act is a step in the 
right direction; it gives industry 
freedom to enter the atomic business 
on its own account, but not com- 
pletely as a free agent. In time, as the 
industry grows and begins to find its 
way, many of the restrictions which 
now seem necessary will no doubt be 
removed or modified. 

In the meantime, one of the en- 
couraging aspects of the present 
phase of atomic energy development 
is the almost complete removal of 
secrecy from the areas of nuclear in- 
formation of value to industry in the 
peaceful uses of atomic energy. It is 
only five years since the AEC re- 
leased the first declassified report on 


Fig. 1. The heart of the first full-scale 
atomic power station in the U. S. The 
core of the Shippingport reactor being 
lowered into position. This core contains 
14 tons of natural uranium and 165 
pounds of highly enriched uranium 


1947-1957, The First Decade of 


nuclear power reactor technology. 
This report, issued in May 1953, de- 
scribed in considerable detail the 
results of studies of four major elec- 
tric utility company groups on the 
design of nuclear power plants. In the 
light of what is known today, the 
design data in these feasibility studies 
seems primitive indeed and provides 
us with a measure of the immense 
progress that has been made in reac- 
tor technology in these past five 
years. At that time the vast bulk of 
all the accumulated information and 
data in the files of the AEC was 
classified. Today, virtually all in- 
formation needed by engineers and 
technicians working in the civilian 
areas of atomic energy development 
has been declassified and is easily 
available. More than 26,000 non- 
classified reports have been released. 
A vast amount of technical material 
has been published in the 16 large 
volumes reporting the proceedings of 
the Geneva Convention on the Peace- 
ful uses of Atomic Energy in 1955. 
More than 18,000 separate technical 
reports are available through the 
Office of Technical Services of the 
Department of Commerce. 

In many other respects we have 
come a long way in the decade since 
1947 when interest in practical nu- 
clear power really began. It has been 
a period of the most intense and con- 
centrated research ever known. It 
was marked by the development and 
growth of great research establish- 
ments —- Argonne National Labora- 
tory, Brookhaven, Oak Ridge, Los 
Alamos and Livermore. It brought 
into being new high-powered acceler- 
ators for further investigations in 
nuclear physics the Bevatron at 
the University of California, the 
giant Cosmotron at Brookhaven with 
its new principle of strong focusing 
which makes even larger machines of 
this kind possible. With these multi- 
million dollar research tools the 
frontiers of scientific knowledge have 
been pushed back far beyond the 
limits of what was known ten years 
ago. With their aid new particles 
have been discovered and some old 
concepts shattered. The antiproton 
was discovered, the first man-made 
mesons were produced by the beva- 
tron at Berkeley, heavy mesons and 
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hyperons, particles previously found 
only in cosmic radiation, were pro- 
duced and investigated at Brook- 
haven, even the elusive, hypothetical 
neutrino was discovered after many 
years of painstaking experimental 
investigation. The detection of this 
virtually massless, chargeless parti- 
cle, which can pass through billions 
of miles of matter, was a scientific 
achievement of the highest order. 

In those ten years scores of new 
types of reactors were conceived and 
many of them built. One of the most 
important of these was EBR-I, the 
first experimental breeder reactor. 
Until June 1953, the process of breed- 
ing was merely a theory; the idea 
seemed sound on paper but there was 
no evidence that a practical breeder 
reactor would work. Several years 
before, however, Argonne National 
Laboratory had started construction 
of the experimental breeder reactor at 
the Idaho Testing Site and it had 
been in operation for many months, 
when in the summer of 1953, it was 
announced that the breeding process 
had been successful. This was an 
achievement of the utmost signifi- 
cance because it, for the first time, 
gave promise that all of the uranium 
in the world might ultimately be used 
in the production of power, not 
merely the seven tenths of one per 
cent represented by the uranium-235 
content of natural uranium. The ex- 
perimental breeder was also the 
world’s first reactor to produce elec- 
trical energy from nuclear power. On 
December 20, 1951, steam produced 
by the heat in the reactor core was 
delivered to a small turbine generator 
unit, and a small amount of electric 
power was produced. On the follow- 
ing day more than 100 kw was gen- 
erated and the entire building in 
which the equipment was housed was 
supplied with electricity from the 
atomic power plant. This was the 
first time that electrical power had 
been produced from nuclear energy. 

The decade saw the construction 
and_ successful operation ‘of the 
world’s first nuclear power subma- 
rines, the Nautilus and the Seawolf, 
and in this country the pressurized 
water system of the Nautilus was in- 
corporated in Shippingport station, 
America’s first large nuclear power 


plant, which is expected to go into 
operation early in 1958. In the mean- 
time in Britain the Calder Hall sta- 
tion was completed and placed in 
operation in October 1956, the 
world’s first large nuclear power sta- 
tion to go into service. Before that, 
however, Soviet engineers had placed 
a smaller, 5000-kw nuclear power 
plant in operation as early as April 
1954. This, as far as is known, was 
the first nuclear power station built 
specifically to generate electricity to 
go into service. 

Great strides were made in interna- 
tional relations in the field of nuclear 
power in the ten years under con- 
sideration. In the summer of 1955, 
the Geneva Atoms for Peace Con- 
ference was held. Here President 
Eisenhower promised aid to other na- 
tions in furnishing enriched fission- 
able materials. At Geneva also, Rus- 
sia for the first time disclosed what 
it had been doing in the field of nu- 
clear power development and _ re- 
search. It was at the opening session 
of this great conference too that the 
conference president, H. J. Bhabha 
of India, surprised the world by 
bringing up the subject of controlled 
thermonuclear reactions, and which 
prodded both the U. S. and the Brit- 
ish as well as the USSR into admit- 
ting that they all were engaged in 
thermonuclear research programs. 
The importance of the Geneva con- 
ference can scarcely be estimated. It 
opened the eyes of many small na- 
tions to the realities of nuclear power 
and it gave the large nations a chance 
to compare the status of their re- 
spective progress. 

No review of nuclear energy de- 
velopment during the last ten years 
would be complete without reference 
to the great increase in the use of 
radioisotopes by industry. This is 
spreading all over the world and is 
effecting savings wherever they are 
used. While the nation’s first large- 
scale nuclear power plant still has to 
be placed in operation, some 250 of 
the largest U. S. companies and some 
1400 smaller firms have been using 
radioisotopes in all kinds of indus- 
trial processes. Although the use of 
these isotopes is still in its infancy the 
Atomic Energy Commission  esti- 
mates that they will save U. S. com- 
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panies more than $500 million this 
year alone. By 1962 the savings will 
grow to $5 billion annually, or enough 
to repay the annual cost of the Gov- 
ernment’s entire atomic energy pro- 
gram. Today, industrial savings alone 
return $750 to the national economy 
for every dollar that the isotope pro- 
gram costs the taxpayer. Yet, only 
one third of one per cent of the na- 
tion’s 288,000 manufacturers now use 
isotopes. 


Nuclear Power in the U. S. 

One of the reasons we have not 
made greater progress in the U. S. in 
the actual construction of large nu- 
clear power stations is that we do not 
really need nuclear power now. In 
many countries the critical nature of 
the fuel situation makes the develop- 
ment of nuclear power imperative if 
their economies are to survive, but in 
the U. S. where conventional fuel re- 
sources are still ample, there is less 
need for haste. It is far more difficult 
for nuclear power plants to compete 
with conventional plants in the U. S. 
than it is in other countries where 
fuel costs are mugh higher. Many 
technical and financial problems have 
to be solved before nuclear power can 
become competitive in this country. 
Indeed, an analysis of where the in- 
dustrial atom stands at the beginning 
of 1958 reveals more clearly than ever 
before the many difficulties and prob- 
lems which lie ahead. These problems 
are sobering in their magnitude but 
recognition of them should not dis- 
courage a new industry which has 
such favorable long term prospects. 

Nuclear power development in the 
U. S. during the past year was 


marked by the announcements of 
several major power projects and the 
actual start of construction on the 
first generation of industry-owned 
nuclear power plants, including those 
of the Consolidated Edison Co of 
New York; The Commonwealth Edi- 
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son Co of Chicago; and the Power 
Reactor Development Co of Detroit. 
The year saw the completion of three 
other nuclear power projects in the 
AEC’s Civilian Power Reactor Dem- 
onstration program; first, EBWR, 
the Experimental Boiling Water Re- 
actor at Argonne National Labora- 
tory which was dedicated in February 
1957; second, the start of operation 
of APPR, the Army Package Power 
Reactor at Ft. Belvoir, Va, in April; 
and third, the Sodium Reactor Ex- 
periment plant of Atomics Interna- 
tional near Los Angeles, Calif. The 
first privately financed power reactor 
to be completed was General Elec- 
tric’s 5000-kw Vallecitos plant near 
San Jose, Calif. This went into full 
power operation on October 24, 1957, 
feeding power into the system of the 
Pacific Gas & Electric Co. This plant 
was built at a cost of $3 million and 
was designed specifically as the proto- 
type for the 180 mw Dresden boiling 
water nuclear plant which General 
Electric is building near Chicago for 
the Commonwealth Edison Co. 
Another notable event of last year 
was the start-up of the new Engineer- 
ing Test Reactor (ETR) at the Na- 
tional Reactor Testing Station in 
Idaho. This test reactor will more 
than double the high-flux space avail- 
able for testing reactor components. 


Atomic Power in Other Countries 

Because of the critical fuel situa- 
tion which exists in the western Euro- 
pean countries, plans for the develop- 
ment of large-scale nuclear power 
plants are much more ambitious than 
they are on this side of the Atlantic. 
Western Europe is critically short of 
coal and oil, and therefore needs 
nuclear power as soon as technical 


Fig. 2. (Left) This electric generating plant, 
part of the Sodium Reactor Experiment being 
conducted by Atomics International, delivers 
electricity to Southern California Edison 


Fig. 3. (Below) Lowe. ing nuclear fuel into the 
reactor core of the Sodium Reactor Experi- 
ment. This plant was dedicated in Nov. 1957 


progress permits. On the continent, 
France, Germany, Italy, Spain, Swit- 
zerland, Belgium and Holland, and 


the Scandinavian countries are all 
making plans for nuclear power de- 
velopment. Italy is recently reported 
to have purchased a Calder Hall type 
of reactor from Great Britain, and a 
150 mw Calder Hall type power plant 
is planned for North Brabant in 
Holland. 

Gros-Welzheim on the River Main 
will be the site of a 15 megawatt 
power reactor in Germany. Belgium 
has a 3 megawatt reactor in operation 
and work is progressing on a pro- 
totype pressurized water reactor of 
11 megawatt electric capacity. In 
France, the 40 megawatt plutonium 
reactor at Marcoule has been oper- 
ating steadily and work on other 
nuclear plants is progressing. The six 
central European countries compris- 
ing the Euratom group plan a total 
of 15 million kw of nuclear capacity 
by 1967. 

Atomic energy development in 
Norway and Sweden is interesting 
because in those countries plans are 
under consideration for using nuclear 
energy for the production of steam in 
industrial processes. Norway has a 
semi-industrial reactor under con- 
struction which, eventually, will 
deliver steam to a paper pulp factory, 
indeed, this reactor may be the fore- 
runner of many similar reactors for 
this industry. Sweden also is develop- 
ing an industrial reactor called R3A 
with 76 mw output for district heat- 
ing. This reactor is being built in 
collaboration with the city of Stock- 
holm for a suburb, Farsta, and is 
scheduled to go in service in 1960. 

Italy expects to begin producing 
electric power on a large scale by 
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The average cost of conven- 
tional fuels in Italy is three times 
that in the U.S., hence nuclear power 
provides a logical answer to Italy’s 
power problem. 

In Spain an Atomic Energy Junta 
is entrusted with all research and 
development work in the nuclear 
field to advise the government. A 
3000 kw (heat) swimming pool reac- 
tor will be ready for operation in the 
spring of 1958. 

In Great Britain astonishing prog- 
ress is being made in the nuclear 
power field. Since the Calder Hall 
station was placed in operation in 
October 1956, Britain’s already ex- 
tensive nuclear power program has 
been trebled. Work has already be- 
gun on four of the stations in this 
extended program, namely, at Brad- 
well in Essex; at Berkeley in Glouces- 
tershire; at Hunterston, on the Ayr- 
shire coast of Scotland; and at Hink- 
ley Point in Somerset. The contract 
for the fourth station at Hinkley 
Point was the last to be announced 
and whereas the first three are in the 
300 megawatt class, the Hinkley 
Point station will be of the order of 
500 megawatts. Hinkley Point, how- 
ever, is not likely to hold the distinc- 
tion of being the world’s largest nu- 
clear power station very long because 
two other nuclear stations to be or- 
dered in March 1958 are expected to 
be even larger —- perhaps as big as 
800 megawatts. Britain seems well on 
her way to attain her goal of 6 million 
kw of nuclear power capacity by 
1965. 

Britain also is making notable 
progress in the development of a con- 
trolled thermonuclear reaction. Re- 
cently an important new piece of 
equipment for significant research in 
this field was completed at Harwell. 
It is a large doughnut shaped device 
known as ZETA. Preliminary reports 


1965. 


Fig. 5. The control room of the Army 
Package Power Reactor at Fort Belvoir, 
Va. This first package nuclear power 
plant went into operation in April 1957 
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Fig. 4. The Dounreay Establishment on the bleak northern coast of Scotland. This is Britain's “first Fast nuclear reactor 


indicate this apparatus has achieved 
temperatures well over a million de- 
grees and neutrons of thermonuclear 
origin have been produced. 

This British work on a controlled 
fusion reaction is similar to that 
which is being carried on by the U.S. 
Atomic Energy Commission. The 
AEC has begun construction on a 
multimillion dollar device known as 
the Model C Stellerator at the For- 
restal Research Center at Princeton 
University. Experimental work with 
this new device could start late in 
1960 or early in 1961. While work in 
this field being carried on on both 
sides of the Atlantic has produced a 
number of extremely interesting¢de- 
velopments, it is anticipated —that 
many years will be required to de- 
velop a prototype thermonuclear de- 
vice which will yield more energy 
than it consumes. However, it is 
encouraging to know that now the 
U. S., Great Britain, and Canada are 
interchangingydata and information 
in this field of research. Russia is also 


engaged in this field of research but 
no new disclosures concerning Rus- 


sia’s progress on the controlled fusion 
reaction have been made since Kur- 
chatov’s surprise address at Harwell 
in England in the spring of 1956. It 
was evident from that address that 
Russian work was proceeding along 
parallel lines with that of U. S. and 
Britain. 

No brief review could possibly even 
touch upon the countless aspects and 
ramifications of the last ten years of 
development in the nuclear field but 
these few examples will serve to dem- 
onstrate the vigor and revolutionary 
importance of this great new field of 
human endeavor. Nuclear energy 
comes none too soon. As explained in 
the preceding article on World Power 
Development, the world population 
outlook is frightening. Every day 
adds more than 80,000 people to the 
population of this planet. This 
growth can only be taken care of if 
there is an increase in our supply of 
inanimate energy. And for this re- 
quirement there is only one effective 
ultimate solution nuclear energy, 
first through fission and later through 
fusion. THE END 
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Science Gives Us More Ideas, New Materials 


Utilities: —More supercritical pressure steam-electric units, some 
planned for 450,000 kw; units with heat rate of 8016 Btu per kwh; 
more automatic data collection and supervisory control for power 
equipment and codrdination of entire systems; larger gas turbines; 
heat pumps; coal pipeline. Industrial plants:—New construction 
materials; new fuel handling methods; codrdination in power house 
planning; high-temperature hot-water systems and their controls 


By CHESTER R. EARLE 
Editor, POWER ENGINEERING 


ROGRESS in power engineering 

occurs in a continuous stream, not 
in bits and pieces. Nevertheless it is 
useful to take a look once a year at 
the outstanding developments of the 
year and a look ahead at the possibili- 
ties these developments may promise. 
For several years, we have been 
chronicling the continuous progress 
in the field. And that progress has 
gone on in 1957. 

For example in the January 1957 
issue, we noted that much work is 
being done in building units for oper- 
ation at pressures above the critical 
(3206 psi) in order to obtain better 
efficiencies and in turn cut the costs 
of generating power. 


Supercritical Plants: — During 
1957, the first of these plants was put 
into operation at Philo Plant of Ohio 
Power Co, a member of the American 
Gas & Electric system. (See POWER 
ENGINEERING, July.) This is a 125,- 
000-kw single shaft unit, supplied 
with steam at 4500 psi, 1150 F by a 
cyclone-fired once-through steam gen- 
erating unit. It is important for sev- 
eral reasons: 1, it is designed to oper- 
ate at a heat rate of approximately 
8500 Btu per kwh, about 500 Btu less 
than our best sub-critical plants to- 
day; 2, it is the first of a number of 
supercritical plants now under con- 
struction; 3, it has led AG&E to de- 
sign two more supercritical units of 
much higher capacity; 4, it is an im- 
portant step leading to methods by 
which we can meet the expanding 
utility loads of the future. As Philip 
Sporn has pointed out, it demon- 
strates the dynamic character of the 
electric power industry and it breaks 
through the barriers of capital cost 
and operating cost, thus reducing 
power costs to the consumer. 

The two new supercritical units 
planned by AG&E are 450,000-kw 
units and their steam generating 
units are of a new once-through verti- 
cal design, as contrasted with the 
horizontal design of the Philo steam 
generating unit (POWER ENGINEER- 
ING, July, page 62). As a result of this 
vertical design, the 450,000-kw unit 
would occupy a building of 5,560,000 
cu ft as compared to a present day 
plant of two 225,000-kw units, which 
would require a building of 8,666,000 


cu ft. Thus there would be a saving 
of over 27 per cent in the cost of the 
power plant building alone. 

While the Philo supercritical unit 
was the first to go into operation, 
work has been going ahead rapidly on 
other such units. The Eddystone 
plant of Philadelphia Electric Co., 
Fig. 1, is under construction. As 
noted last year, this plant will con- 
tain a 325,000-kw turbine generator, 
supplied with steam at 5000 psi, 
1200 F by a steam generator of the 
monotube design. These units were 
described in detail before the 1956 
ASME annual meeting by Harlow, 
Campbell, Franck and Spahr. This 
unit is designed for the very low heat 
rate of 8016 Btu per kwh. 

For unit No. 2 at Eddystone plant, 
another monotube steam generator is 
on order for capacity of 2,178,000 Ib 
per hr, 3725 psi, 1050 F. 

Still another supercritical installa- 
tion, utilizing a monotube boiler, 
Fig. 4, is that at Avon Station of 
Cleveland Electric Illuminating Co. 
This boiler has a capacity of 1,715,000 
lb per hr at 3775 psi, 1110 F. 
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Two other interesting installations 
of the monotube boiler, but designed 
for operation below critical pressure, 
are the 940,000-lb-per-hr, 2565-psi, 
1060-F unit for Frank M. Tait Sta- 
tion of Dayton Power & Light Co; 
and the 1,150,000-lb-per-hr, 2610-psi, 
1060-F unit for Portland Generating 
Station of Metropolitan Edison Co. 


Steam Turbines: — For this Port- 
land station, the first of a new type 
of steam turbine has been designed. 
This is a turbine with axial flow 
exhaust. In this unit, the steam ex- 
hausts out of the turbine parallel with 
the shaft and flows directly into a 
condenser installed at the same level 
as the turbine. This unit is described 
in ASME paper No. 57-PWR-6 by 
Fowler and Matney and details of it 
are presented elsewhere in this issue. 

In these new large units, the prob- 
lems of the auxiliaries, especially of 
the boiler feed pumps, must be 
solved. For example, how much spare 
boiler feed pump capacity do you 
need in a modern plant? (See POWER 
ENGINEERING, May.) What about 


Fig. 1. Steel goes up rapidly at Philadelphia Electric Co's new Eddystone gener- 
ating station; picture taken November 11, 1957. There a 325,000-kw supercritical 


generating unit is scheduled for operation in 1959 and a second unit for 1960. 
Steam for first unit will be supplied at 5000 psi, 1200 F by monotube boiler 
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spare b-f pump capacity where the 
main pump is driven by the main 
turbine or where a_ once-through 
steam generator is used? (POWER 
ENGINEERING, June). And should the 
spare b-f pump start be automatic 
or manual? (POWER ENGINEERING, 
July) 


Fuels: — Although the fuel supply 
and fuel burning practices of the 
power industry are not changing 
rapidly at the moment, engineers are 
giving considerable thought to the 
changes that may come in the next 
10 or 20 years. The atomic power 
developments discussed elsewhere in 
this issue will have some effect on 
hydrocarbon fuels but the greatest 
effect will come from the ever-ex- 
panding population and industrial 
expansion. That will require more 
and more electric power, and greater 
and greater fuel consumption in addi- 
tion to atomic energy. 

Transport of coal by long pipelines 
may, in the near future, change the 
entire coal supply picture in certain 
parts of the country. The first of such 
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long pipelines (POWER ENGINEERING, 
September) is now in _ operation. 

But another idea is being seriously 
discussed these days. Should we burn 
coal at all, or for that matter, oii or 
gas? By that we mean, are coal, oil 
and gas more valuable as raw mate- 
rials than as fuels? In many indus- 
tries, especially the steel industry, 
coal is coming to be regarded as a 
basic material, from which, in chemi- 
cal recovery plants, many valuable 
by products are recovered (POWER 
ENGINEERING, June, page 74). 

What may come out of the devel- 
opment work now being done on fuel 
cells (POWER ENGINEERING, Novem- 
ber), remains to be seen. 


Automatic Control: — One of the 
most important recent developments 
in the power field is the increasing 
use of various forms of “electronic 
brains’’-— analog and digital com- 


puters, and combinations of instru- 
ments, data analyzers and telemeter- 
ing equipment. For example, a Fla- 
mingo electronic system, expected to 
save $40,000 a year, is being installed 


Fig. 2. This is a complete 60-kw diesel power plant that thinks for itself (PoE, 


April). It is completely automatic; no attendance required except to read instru- 
ments. Plant starts and stops automatically, cuts in a duplicate unit in emergency. 
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Suitable for hospitals, institutions, essential emergency or standby power anywhere 


in Florida to record the condition of 
the entire power system of Florida 
and send out at once the information 
for required adjustments to be made 
at individual plants. This is merely 
the latest of a number of such sys- 
tems. Other systems under automatic 
control are West Penn, Kansas City 
Power & Light, American Gas & 
Electric System. 

Automatic data-taking and com- 
putation of test results on a boiler at 
Springdale Station was done by a 
device called Datak at Springdale, 
with the data telemetered to a com- 
puter in New York City and the 
results transmitted back to Spring- 
dale in an hour. See ASME paper 
Nos. 57-SA-58 and 57-SA-61. 

Quotable quote on the whole sub- 
ject of computers came from Pro- 
fessor Presto. ~. Hammer, of the 
University of Wis onsin, Director of 
Numerical Analysis ' aboratory: “If 
you have the mone, to consider a 
computer, it will pay for itself simply 
by making you think of the problems 
to put on it!” 

Important consideration for all 
plants supplying electricity to indus- 
try is the effect of voltage variations 
and short-time power interruptions 
on industrial processes. This is espe- 
cially important in mass-production 
industries where computers are used 
for controlling production, for these 
computers are extremely sensitive to 
voltage variations (POWER ENGI- 
NEERING, July). 


Materials: — It is axiomatic that 
it is the development of new mate- 
rials or improvement of existing ma- 
terials that makes progress possible 
in the power field. For example, the 
5000-psi 1200-F power plant noted 
above could not have been designed 
if Type 36 stainless steel for high- 
temperature piping had not been 
available, as well as the superalloys 
for construction of the finishing su- 
perheater and the supercritical tur- 
bine rotor. 

For less extreme conditions in 
many industrial power plants, poly- 
vinyl chloride (POWER ENGINEER- 


ING, October), forms a versatile new 
material for pipe and fittings, tanks, 
ducts, cooling towers and the like, to 
cut maintenance. 
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Although use of high-strength bolt- 
ing for steelwork in buildings is not 
new, it has recently received con- 
siderable attention and has been used 
in erection of power plant buildings 
(POWER ENGINEERING, May). 


Water Treatment: Necessity for 
providing water of the highest purity 
for atomic reactors and supercritical 
pressure power plants-has led to the 
use of demineralizers yielding water 
of only 0.001 ppm of dissolved solids 
and very low silica, and with close 
control of alkalinity. Nevertheless, in 
many industrial and utility stations, 
the well-known processes of evapora- 
tion, ion exchange, zeolite systems 
and internal water treatments still 
produce water of required purity 
(POWER ENGINEERING, February). 
Proper attention to blowdown, and 
especially the use of continuous blow- 
down, help in controlling boiler con- 
centrations. In the December issue, 
we reviewed several ways of convert- 
ing salt and brackish water to fresh, 
including the new ion exchange mem- 
brane method and the spinning disk 
evaporator. 


Waste Treatment: — Outstanding 
in this field is the announcement by 
a municipal sewage treatment system 
that it is installing a pilot plant to 
test the possibility of using the Zim- 
merman process to treat sewage. In 
this system, the chemical reactions 
‘‘burn up” the waste material with- 
out combustion in furnaces. If it 
works out, this process could produce 
many changes in our present methods 
of sewage and waste disposal. 


High-temperature Water Systems: 
Interest in using these systems for 
industrial and commercial building 
heating is increasing. One of the first 
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installations in industry was de- 
scribed in POWER ENGINEERING, 
March. In some ways, control of 
these systems requires methods some- 
what different from those needed 
with steam heating systems, as dis- 
cussed in POWER ENGINEERING, Sep- 
tember. 


~ 


Fig. 3. At Gates Rubber Co, Carl Met- 
calf, left, and Clarence Payne at con- 
trol panel of 5000-kw gas-turbine gen- 
erator that supplies exhaust heat to a 
steam boiler generating process steam 


Space Heating, Heat Pumps, Air 
Conditioning: — These are important 
subjects for most power engineers 
today. Electric space heating, up to 
the present, is principally confined to 
houses, and is a load builder for the 
power utilities. However, the heat 
pump is also a potent potential utility 
load builder. But as for economy, it 
is the big job-engineered heat pumps 
for industrial and large commercial 
buildings (POWER ENGINEERING, 
August) that are of most interest to 
power engineers. 

These make the big savings. Two- 
stage compression is recommended. 
The units are of the order of 500 tons 
capacity. A 12-story building in Port- 


land, Oregon, of 2,275,000 cu ft. has 


Fig. 4. Cross-section of one of the monotube steam generating units for super- 
critical steam conditions of 3775 psi 1100 F, installed at Avon Station, Cleveland 
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Fig. 5. This dramatic shot shows the new 
240,000-lb-per-hr 1290-psi, 800-F, 
pulverized-coal-fired boiler at Mando’s 
plant, supplying steam to a 6200-kw 
topping turbine put in at same time 


a heat pump system with an oper- 
ating cost for heating of 2.1 cents per 
sq ft and for cooling 7.74 cents per 
sj ft. Smaller capacity heat pumps, 
eliminating ductwork, can be assem- 
bled from package units (POWER 
ENGINEERING, September). 


Gas Turbines: — As reviewed in 
the October issue, gas turbines are 
marching on. It is now possible to 
build them in the open-cycle type for 
capacities up to 21,500 kw, like the 
unit for Caracas, Venezuela. Thus 
they are beginning to get into the size 
range of small private and many 
municipal utilities. 

More important, however, is that 
power engineers are looking more 
frequently at combination gas and 
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Fig. 6. Codrdination meetings of designers and contractors (PoE, October) ob- 
tained best value for their money and built this unusual pentagonal power pliant 
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steam turbine plants, like Gates Rub- 
ber Co or the one planned for Cor- 
dele, Georgia. In several cases, gas 
turbines have been superimposed on 
existing steam plants, the gas turbine 
exhaust heat being used to heat feed- 
water in the steam cycle. But the 
possibilities of using the gas turbine 
exhaust gases, rich in oxygen and 
high in temperature, to generate 
steam in a boiler, supplemented by 
boiler fuel, the steam driving a tur- 
bine, seem attractive. Increases of 5 
or 6 per cent in efficiency, as com- 
pared with the standard steam plant, 
have been estimated. Also, the free- 
piston engine and gas turbine combi- 
nation looks attractive. Engineers 
will hear more from this new prime 
mover. 


Hydroelectric: — Principal devel- 
opment of the year was the final 
decision to allow the Power Author- 
ity of the State of New York to build 
the long-planned Niagara Power 
Project. Technical data on this will 
be given in a later issue. 

Work continues on PG&E’s under- 
ground Haas power plant on the 
King’s River development. 

A large Midwestern utility com- 
pany is considering construction of 
a pumped storage hydro plant and a 
New Jersey utility is also studying 
the feasibility of such a plant on one 
of the Eastern rivers. THE END 
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Progress in Solid State Phenomena 


Advances Electrical Art 


Host of solid state developments of the past decade have already 
changed the basic character and behavior of many present-day 


circuits but even more revolutionary developments are expected in 
the future. Superconductivity, magnetic effects in semiconductors, 


nonlinear capacitance in junctions, molecular amplification—these 
and many others present new possibilities in the field of circuit design 


HE MEASURE of progress or 
rate of development of an indus- 
try is usually expressed in terms of its 
financial growth or by the increase in 
size or number of units or by its sheer 
overall magnitude. The electrical in- 
dustry is no exception to this method 
of appraisal and those of us who work 
in it are quite familiar with the rate 
at which the industry as a whole has 
? been growing each year. With respect 
i to total generating capacity for ex- 
ample, we know that this has been 
doubling approximately every ten 
years, and there is little reason to 
believe that this rate will change 
materially during the next two dec- 
ades. This year, for example, in the 
United States we have a total of 130 
million kilowatts installed in the cen- 
tral stations of this country. From 
the pattern that has been set and 
taking into consideration such factors 
as population growth and the steady 
increase in gross national product, we 
can predict with considerable assur- 
ance that in 1970 — just 12 years 
from now — we will have a generat- 
ing capacity of around 360 million kw. 
This enormous increase in the de- 
mand for electric power imposes a 
great many difficult problems which 
will have to be met in the years to 
come, problems which involve size 
and capacity of individual generating 
units, multiplication of transmission 
and distribution facilities, questions 


of higher and higher voltages with 
consequent insulation problems, limi- 
tations of existing types of switching 
equipment, and, of course, control 
problems of ever-increasing complex- 
ity and magnitude. Complex eco- 
nomic questions arise, social and 
political problems involving rights of 
way for transmission facilities have 
to be met, indeed, the ramifications 
are all but endless. 

While statistics concerning present 
and future capacity, size and number 
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Fig. 2. The Cryotron, which gives us a 
useful flip-flop device for computers 


of units, and related plant data reflect 
the growth and vigor of the industry, 
there is another measure of progress 
of perhaps even greater significance, 
and that concerns the amount and 
kind of basic research that is going 
on. Those most familiar with the 
industry today know that practically 
everything in the electrical industry 
is based on fundamental investiga- 
tions made in research laboratories in 
years past, and today, more than 
ever before, the future of the industry 
depends upon what is going on in the 
research laboratories of the world. 
Electric circuits were once largely 
confined to the use of conductors, 
insulators, magnetic metals, in com- 
bination to produce inductors, capac- 
itors, and resistors, and dependent on 
electron tubes for amplification and 
non-linear effects. Circuit designers 


Fig: 1. Experimental assembly of the 
Spacistor developed by Raytheon. This 
new device promises to combine many 
of the best properties of the thermi- 
onic vacuum tube and the transistor 
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Fig. 3. Diagrams showing how the cryo- 
tron can be connected to behave as the 
counterpart of the triode electron tube 


still use these elements, and will for 
many years, but in the meantime as a 
consequence of advanced knowledge 
in the realm of solid state physics, a 
variety of new concepts have been 
slowly emerging. During the last ten 
years an almost countless number of 
solid-state materials and effects have 
been used to obtain gyrators, static 
switches, memory elements, ampli- 
fiers, rectifiers, electro-optic trans- 
ducers, and thermoelectric devices. 
As pointed out recently in the IRE 
Proceedings by Dr. Edward Herold 
of the RCA Laboratories, we may 
look forward to the day when the 
chemical synthesis of an improved 
compound, the technology of its use, 
or the discovery of a new, useful 
effect in these solids can do more to 
revolutionize the performance of an 
electric circuit than all the classic 
ingenuity of the circuit designer. 
Despite the obvious simplicity of 
an electric switch — merely a device 
to make, or break, an electric circuit 
— circuit interrupting devices, which 
is another way of referring to switches, 
have given electrical engineers no 
end of trouble, and countless years of 
effort have gone into the design of 
modern switching equipment to over- 
come its basic shortcomings. The 
dream of any circuit designer is the 
achievement of a static device of 
some sort that would change from a 
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good conductor to a good insulator at 
the will of the operator or control 
device. The transistor is such a device 
and for weak currents it gives the 
circuit designer what he has dreamed 
about, and in England recently an 
experimental telephone exchange 
having no moving parts whatey 
was placed on exhibition at Pye 
Telecommunications Ltd. Our own 
Bell Telephone System, as a result of 
its pioneer research in the field of 
semiconductors, has as its ultimate 
object a nationwide telephone system 
involving completely static switch- 
ing. In this system transistor type 
switching devices combined perhaps 
with non-linear magnetic equipment 
would replace the millions of electro- 
mechanical relays which now per- 
form the switching operations. 

Our knowledge of solid state phe- 
nomena is comparatively recent. All 
our early knowledge of the mech- 
anism of electric conduction came 
from studies of electric conduction in 
liquids and gases. This probably was 
inevitable. Man’s first concern with 
practical electrical devices demanded 
an explanation of the electric battery 
and batteries used electrolytes. Thus, 
from the beginning there was a fairly 
good understanding of how electricity 
is conducted through liquids. Later, 
when the are lamp came into use, and 


Fig. 4. A, The Hall Effect. B, Diagram 
of the gyrator connected in the for- 
ward direction. C, Diagram of the 
gyrator connected in the back direction 
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still later when electrical discharges 
through gases became the object of 
serious study, the mechanism of gas- 
eous conduction was gradually un- 
covered. In these early years very 
little sustained attention was given 
to the way in which electricity is 
conducted in solids or why it is not 
conducted in insulators. Only in re- 
cent years, since the brilliant investi- 
gations by Shockley, Bardeen and 
Brittain at Bell Telephone Labora- 
tories were begun in the early 1930’s, 
have we come to understand more 
clearly just what goes on in a solid 
when it is conducting electricity. The 
great advance in this area of under- 
standing came with the concept of 
hole conduction. 

Although the hole and its negative 
counterpart, the excess electron, have 
been prominent in the theory of 
solids since the work of A. H. Wilson 
in 1931, the announcement of the 
transistor in 1948 has given holes and 
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Fig. 5. Hall Effect amplification. A, 
Amplifier. B, Regenerative feedback 


electrons new technological signifi- 
cance. From the theoretical view- 
point, the hole is an abstraction 
involving detailed quantum-mechani- 
cal considerations. In contrast, from 
the experimental point of view, the 
existence of holes and electrons as 
positive and negative carriers of cur- 
rent can be inferred directly by the 
experimental techniques of transistor 
electronics so that holes and electrons 
have attained an operational reality 
of utmost practical significance. 

This is reflected not only in the 
innumerable new solid state devices 
which have made their appearance 
during the last ten years but also in 
our better understanding of the Hall 
Effect which was discovered first in 


1879, and of basic molecular phe- 
nomena at low temperatures. 

The cryotron is an example of a 
practical device which resulted from 
our better knowledge of the behavior 
of solids at extremely low tempera- 
tures. This clever little device which 
has been exciting computer engineers 
lately makes use of the fact that a 
magnetic field affects the supercon- 
ducting transition temperature. As is 
well known, at temperatures around 
a few degrees Kelvin certain conduct- 
ing materials suddenly lose all their 
electrical resistance — the resistance 
becomes zero. However, the exact 
temperature at which this transition 
occurs can be shifted by applying a 
magnetic field, and this principle is 
made use of in the cryotron. By the 
sudden application or removal of the 
magnetic field, the ecryotron can be 
made superconducting or not, and 
this gives us a flipflop device useful in 
computers. A eryotron is made, as 
shown in Fig. 2, with a coil of fine 
niobium wire wound around a small 
tantalum wire. The whole device is 
about the size of a small pin and 
thousands of them can be concen- 
trated in a small vessel filled with 
liquid helium. 

Strangely enough, the cryotron 
can also be used as an amplifier, and 
as shown in Fig. 3 it is almost the 
exact dual of a grid controlled triode 
electron tube. The only difference is 
that in the characteristic curves every 
current is replaced by a voltage, and 
every voltage is replaced by a current. 

Now let us consider some practical 
applications of the Hall Effect. Until 
recently this was largely a laboratory 
phenomenon; now with the increased 
knowledge of semiconductor ma- 
terials, practical and valuable appli- 
cations loom on the horizon. The 
Hall Effect occurs when a current- 
carrying conductor is placed in a 
transverse magnetic field. The force 
on the current, given by Ampere’s 
Law, is such that the current paths 
are pushed in a direction at right 
angles to themselves and to the mag- 
netic field. If the charge carriers are 
positive, a transverse emf is set up of 
one polarity. Negative charges give 
an opposite emf. 

Figure 4A shows the principle of 
the Hall Effect, and Figs. 4B and 
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Fig. 6. Silver-plated, hollow, wa- 
ter cooled, bus bar mounting holds 
8 germanium rectifiers, rated at 
65 v rms and 83 amp each, is an 
application of our new knowl- 
edge of solid state phenomena 


iC shows how the Hall Effect can be 
used to form a gyrator. Because the 
ferrite gyrator works only at micro- 
wave frequencies, those familiar with 
the device are prone to ignore it as a 
circuit, applicable to, say, a doorbell 
wiring system, yet the Hall Effect 
provides an extremely simple non- 
reciprocal, passive, four-pole circuit 
element which works from d-c up to 
very high frequencies. By building a 
symmetric square, with four side con- 
tacts as shown in Fig. 4 (A), it is 
seen that in a magnetic field electrode 
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Fig. 7. Diagrams and characteristics of 
the magnetic rectifier—a bulk effect 


A can be thought of as having a 
resistive connection to B, and C to 
D. A battery poled as shown, that is 
with the positive terminal to A, pro- 
duces a positive output on terminal 
B to the load resistor. The source 
current into a terminal is deflected 
clockwise and the upper end of the 
load is positive. Ne ersing the bat- 
tery and load resistor as in Fig. 4 (B), 
the source wil! flow into B and again 
will be deflected clockwise. The posi- 
tive terminal now, however, is the 
bottom end of the load. Thus it is 
seen that the output of the four-pole 
used in one direction is 180 deg out- 
of-phase with the output used in the 
other direction. 

Figure 5 shows how the Hall Effect 
can be used as an amplifier. It is 
found that an input magnetic field 
can be applied, with a load resistance 
in the transverse connection, to give 
a power gain. In a feedback arrange- 
ment, also shown, negative resistance 
effects have been obtained. 

An even more intriguing outgrowth 
of the Hall Effect is the novel semi- 
conductor rectifier shown in Fig. 7. 
This differs from all other rectifiers in 
that it uses a bulk effect rather than a 
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sketches 
above the characteristic curves show 


barrier or contact. The 
a slab of approximately intrinsic 
semiconductor, with a_ transverse 
magnetic field. One surface is sand- 
blasted, and the other has a very 
low re-combination surface, and (in 
equilibrium) is also a high carrier 
generating surface. When a voltage is 
applied with the left-hand terminal 
positive, the holes and electrons gen- 
erated at the upper surface and in the 
bulk are driven downward toward 
the low re-combination surface. As a 
result of very little re-combination 
there, a high carrier concentration 
results and a high current can flow. 
Upon reversing the voltage, the car- 
riers are driven to the sand-blasted 
surface, which has an extremely high 
re-combination rate. Thus the con- 
centration of carriers becomes low 
and little current flows. By reversing 
the magnetic field, the rectifier is 
reversed in polarity. Here then, we 
have a rectifier in which the polarity 
can be reversed at will an ex- 
tremely interesting and unusual device 
from the circuit point of view and one 
that will undoubtedly find use in 
special applications. 

Another novel idea, shown in Fig. 
8, is that of a semiconductor variable 
capacitor. Many circuit investigators 
have explored, in a modest way, the 
utility of the depletion layer ca- 
pacitance of a point-contact or junc- 
tion rectifier. It is well known that 
when such a diode is biased in the 
reverse direction, an insulating, 
charge-free layer builds up whose 
thickness depends upon the reverse 
d-c voltage. This layer is a relatively 
low-loss dielectric, since any charges 
generated there are quickly swept out 
and produce no a-c effect up to quite 
high frequencies. Thus, the junction 
can be regarded as a capacitor whose 
value depends on the d-c voltage ap- 
plied to it. This idea is shown in Fig. 
8. While commercial diodes are not 
made for this purpose and have high 
losses, it is not difficult to design units 
with low series resistance, and this 
has been done with good results. It 
has been applied as am-fm modulator 
and has also been used in color tele- 
vision equipment. As a nonlinear 
capacitor, various switching devices, 


dividers, mixers, and harmonic gen- 
erators can be devised. 

These few examples are typical of 
some of the ideas and devices which 
are emerging from the continuing 
research in solid state physics. In a 
brief review we have barely scratched 
the surface of this fascinating field. 
Nothing has been said about the 
Spacistor, or the drift transistor, 
both of which give promise of extend- 
ing the usefulness of transistors into 
the very high frequency range. Nor is 
space available to describe the work 
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Fig. 8. The p-n junction semiconduc- 
tor used as a variable capacitor 


being done with”masers or molecular 
amplifiers, a class of microwave am- 
plifiers and generators which do not 
require electric charges or currents, 
as in the electron tube or transistor. 
Indeed, as this is being written, 
Harvard University announces the 
development of a new maser, a 3- 
level solid state maser which may 
enable man to hear the radiation 
from hydrogen clouds in galaxies 
beyond the range of present instru- 
ments. Also, General Electric has 
just announced a breakthrough in 
the direct conversion of heat energy 
into electrical energy by means of a 
new thermionic converter. Details 
of this development are presented 
on page 87 of this issue. While still 
purely in the experimental stage it 
is not outside the range of possibility 
that the principle involved in these 
laboratory devices may someday be 
used to replace our huge rotating 
turbine generating units. THE END 
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~ INGSLEY L. RICE, president of 

Technical Publishing Company, 
publisher of POWER ENGINEERING 
and Plant Engineering, announces a 
shift in top level editorial responsibil- 
ity for POWER ENGINEERING. 

Andrew W. Kramer, editor of the 
magazine since 1948, has been made 
Technical Assistant to the President 
and Editor of ATOMICS. 

Chester R. Earle, who has been 
serving POWER ENGINEERING in 
managerial editorial posts since 1948, 
now takes over as Editor. 

Richard H. Morris continues as 
Editorial Director of POWER EN- 
GINEERING. 

Kramer and Earle, as well as Mor- 
ris, are widely known for their jour- 
nalistic activities in the power engi- 
neering field, and together form a 
trio of engineering talent which has 
long been identified with Technical 
Publishing Company. Kramer began 
working as an associate editor on 
Power Plant Engineering (later re- 
named POWER ENGINEERING) in 
1920. Earle joined the staff in 1924, 
while Morris has been in the com- 
pany since 1926. 

Commented President Rice: 
*‘Andy and Chester have been more 
than business associates to me. They 
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Kingsley Rice (center) with Andrew Kramer (left) and Chester Earle in POWER ENGINEERING's new offices in Barrington, Ill. 


Power ENGINEERING Editors Promoted 


Kramer becomes Assistant to President and Editor of 


have been warm personal friends for 
many years. I value their loyalty to 
our company and their dedication to 
editorial ideals far more than words 
can express. Their kind of loyalty 
and dedication goes deeply into the 
roots of our organization. It rubs off 
on the younger people coming along 
and is sensed by the readers of POWER 
ENGINEERING.” 

Rice explained that the changes in 
titles and responsibilities have not 
been made simply as a reward, but 
for sound publishing reasons. They 
give broader scope to the unusual 
talents, experience and judgment of 
these well-known editors. 

“We are in a better position,” 
Rice said, “to foresee and appraise 
new developments in the changing 
and dynamic field of power engineer- 
ing, and to relate these changes in a 
practical way to the daily work of 
power engineers everywhere.” 

Since 1945, when ATOMICS made 
its first appearance as a special sec- 
tion in POWER ENGINEERING, Andy 
Kramer has been deeply immersed 
in the nuclear energy field. He has 
had a splendid background for this. 
Educated as an electrical engineer at 
Armour Institute (now IIT), he 
was a radio amateur as early as 


ATOMICS ... Earle to be Editor of POWER ENGINEERING 


1912, and has grown up with elec- 
tronics. His books, Electricity 

What It Is and How It Acts, 
and Industrial Electronics, are well 
known to power engineers. 

When the Atomic Bomb Test Ex- 
pedition to Bikini was organized in 
1946 it was natural that Kramer 
should have been chosen as one of 
only two technical magazine editors 
to be a member of it. Shortly there- 
after he was chosen as a member of 
the Advisory Committee on Tech- 
nical Information of the AEC. 

In developing ATOMICS his aim 
is to present information on nuclear 
matters that is different from the 
data commonly available and to in- 
terpret it in terms that have practical 
meaning to the power engineer. 

Chester Earle continues to bring 
to POWER ENGINEERING a wide ac- 
quaintance and solid background in 
the field. He was graduated with a 
B.S. in Mechanical Engineering from 
Tufts University, and has had power 
engineering operating experience, as 
well as experience in the design and 
application of automatic controls 
and instruments to all types of power 
plant equipment. He is a Registered 
Professional Engineer and a member 
of many engineering organizations. 
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History of power-station design is 
a record of continuous improve- 
ment in over-all efficiency and 
an ever-increasing use of auto- 
mation. Important new steps are 
being taken at Portland Station 
of Metropolitan Edison Company 


Fig. 1. Shop photo of low-pressure unit 
under construction illustrates clearly 
axial-flow-exhaust turbine arrange- 
ment. Pressure after last stage is actu- 
ally lower than condenser pressure. 
Turbine shown is for a Carolina plant 


Monotube Boiler, Axial-Flow-Exhaust 
Turbine Make Unique Combination 


JORTLAND IS a new station lo- 
cated on the Delaware River ap- 
proximately five miles below the 
Delaware Water Gap, near Portland, 
Penna. Circulating water is available 
to support over 1,000,000 kw, and 
the plant is designed for an ultimate 
of at least six units. Capacity of the 
first unit will be about 165,000 kw, 
allowing for a ten per cent overload 
above the manufacturer’s maximum 
rated capacity of 150,000 kw. 

Specifically, Portland is unique in 
the combination of three features: 1, 
a subcritical-pressure monotube steam 
generator; 2, a close-coupled cross- 
compound axial-flow-exhaust turbine 
and side-entry condenser; and 3, di- 
rect energy-balance combustion con- 
trol. 

Other distinguishing but less sig- 
nificant features include welded con- 
denser tubes, all-welded high-pres- 
sure heaters, small bunkers with au- 
tomatic coal-handling and active out- 
door storage, a floating high-pressure 
deaerating heater, high-speed boiler 
feed pumps, and two-pressure opera- 
tion. 

Station is basically a semi-outdoor 
design with the turbine, generator 
and auxiliaries, and front and lower 
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parts of the steam generator indoors. 
Figure 2 shows a section through the 
station with the relative elevation of 
the various pieces of equipment. 


Steam Conditions and Cycle 

Choice of steam conditions was 
based on the desire to utilize as high 
an initial pressure as could be justi- 
fied for the size of the unit, but to limit 
the temperature to 1050 F to avoid 
the necessity of using austenitic- 
steel piping. Final choice was 2400 
psi nominal pressure, 1050 F initial 
temperature, and 1050 F reheat tem- 
perature. 

Nominal operating steam pressure 
will be maintained until turbine-inlet 
valves are wide open, at which time 
the controls will be reset to increase 
to and maintain an operating pres- 
ure of 2520 psi in order to get addi- 
tional capacity from the unit. 

Seven stages of feed heating are 
provided in the cycle, with a drain 
cooler above the highest-pressure 
heater for cooling drains from the 
water separator before they are re- 
turned to the feedwater circuit. The 
use of this drain cooler reduces the 
flashing head of water entering top 
heater and results in both a lower cost 


heater and a slightly-improved cycle 
efficiency. 

Deaeration is provided in both the 
condenser hotwell and the deaerating 
heater. The latter is unusual in that 
at full load the heater operating pres- 
ure is higher than customary for de- 
aerator service — 165 psi. The sav- 
ings effected by the elimination of 
one closed high-pressure heater more 
than offset the additional cost of the 
higher pressure deaerator. This ar- 
rangement also has other advantages, 
such as less probability of high-pres- 
sure heater maintenance, and a wide 
range of unit loading with positive 
deaerator operating pressure. 

Amount of the improvement ef- 
fected in cycle efficiency by the use 
of an axial-flow-exhaust turbine and 
side-entry condenser has yet to be 
determined in service. The Portland 
unit is the first large turbine built by 
the manufacturer which is designed 
to improve overall heat rate by (a) 
reduction of the leaving loss with 
omission of customary 90-deg bend 
and (b) reconversion of velocity en- 
ergy in the steam leaving the last- 
stage wheel to potential energy in the 
condenser. In other words, the abso- 
lute pressure at the exit of the last- 
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stage wheel is expected to be lower 
than the absolute pressure in the con- 
denser. 


Monotube Steam Generator 

The steam-generating unit is con- 
servatively designed to deliver 1,100,- 
000 Ib of steam per hr at 2610 psi, 
1060 F superheat, and 1060 F reheat 
with a furnace heat release of 89,000 
Btu per sq ft of effective projected 
radiant surface. 

This monotube steam generator 
has several characteristics which dis- 
tinguish it from conventional steam 
generating units. There are no large 
heavy walled drums or downcomers; 
however, there are three pressure ves- 
sels —-two water separators and a 
by-pass separator. The location of 
these vessels is not restricted to any 
particular elevation; however, in the 
case of the Portland unit there was a 
space advantage in locating them 
near the top of the furnace as shown 
in Fig. 2 

Absence of heavy-walled pressure 
parts eliminates the problem of ther- 
mal stresses which restrict the op- 
erating flexibility of large conven- 
tional steam-generating units. 

The water and steam side of the 
monotube unit is divided into two 
halves each having separate controls. 
In the steam-generating section of 
the unit each half is divided into six 
circuits. The flow to each of these 
circuits is controlled by a special 
sleeve-type throttling valve. Each 
half has its own water separator lo- 
cated between the evaporating sec- 
tion and the primary superheater. 
Solids are concentrated in the water 
separator and approximately four 
per cent of the total flow is bled back 
into the cycle through the water-to- 
water heat exchanger shown in the 
heat-balance diagram, Fig. 4. 

Water flow to the unit is controlled 
by two pressure-difference regulating 
valves and two flow regulating 


valves. The flow regulating valves 
take their impulse from one thermo- 
stat located on the outlet of the 
steam-generating tubes and from a 
steam-flow orifice located after the 
water separator. 

Any one tube in each circuit can 
be designated as a control tube since all 
tubes have a throttling valve at the 
inlet and a thermostat at the outlet. 
Only one tube in each circuit is used 
at a time for control and the throt- 
tling valves are adjusted so as to give 
this tube steam with 50 F superheat 
while the remainder of the generating 
tubes in the circuit produce steam 
with four per cent moisture. 

Steam-temperature control is sim- 
ilar to that for conventional C-E 
units with a combination of tilting 
burners and spray desuperheaters. 
Advantage is taken of radiant super- 
heaters to give a flat temperature con- 
trol over a wide range of steam flow. 

Another advantage of the mono- 
tube boiler is that it can be brought 
up to full pressure and the desired 
steam temperature rapidly. Experi- 
ence with similar units in Europe has 
demonstrated that this can be accom- 
plished in one hour or less. This fea- 
ture is desirable in matching steam 


temperature to turbine-metal tem- 
perature for starting after a short 
shutdown, but has the disadvantage 
of requiring special controls, special 
valves, and unusual piping hook-ups 
that are not found in a conventional 
cycle. 

However, a bypass arrangement 
with a conventional unit to make 
possible matching temperatures on 
startup is just as complicated and re- 
quires as many valves. The mono- 
tube system provides for passing a 
minimum of approximately 30 per 
cent full flow through the evaporat 
ing section of the unit during startup, 
and approximately 10 per cent to 30 
per cent of full flow through the su- 
perheater and reheater is required to 
establish the desired steam tempera- 
tures. 


Axial-Flow-Exhaust Turbine 

Unit No. 1 at Portland is the first 
large close-coupled cross-compound 
axial-flow-exhaust turbine purchased 
from General Electric Co. The low- 
pressure turbine is a single-cylinder 
unit and it has the same center line 
as the condenser. The turbine manu- 
facturer has conducted a series of 
tests in conjunction with the con- 
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Fig. 2. Section through plant shows economy in building and foundations made possible by placing condenser at turbine level 
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Fig. 3. Sketch showing condenser flow, designed to capitalize on velocity of the 
steam leaving last stage, diffusing it without building back pressure at bucket 


denser manufacturer to determine 
the shape of the turbine-condenser 
connecting piece for maximum recov- 
ery of velocity energy. Tests will be 
conducted to determine the extent of 
this improvement. 


Side-Entry Condenser 
One interesting effect that should 
be noted is the arrangement in eleva- 
tion of the axial-flow turbine in the 
station relative to the other equip- 
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ment. Fig. 2 shows that the turbine 
operating floor is 13 ft lower than the 
boiler operating floor and 8 ft lower 
than the grade elevation outside the 
building. The condenser height above 
normal water level was the control- 
ling elevation and all other elevations 
determined therefrom. The turbine- 
foundation height is approximately 
21 ft which is a substantial reduction 
from that normally required for the 
conventional arrangement. 


The choice of condenser design for 
use with the axial-flow exhaust tur- 
bine is most important if the expected 
improvement in cycle efficiency is to 
be achieved. To accomplish this, In- 
gersoll-Rand, the designer and build- 
er, has collaborated closely with G-E 
(as stated above) to establish the 
optimum shape of the turbine-con- 
denser connecting piece. Of necessity 
the condenser is of side entry type. It 
is single pass with divided water box 
and has 80,000 sq ft of surface. The 
details of the design are shown in 


Fig. 3. 
Condenser leakage cannot be tol- 
erated because of the feedwater 


purity required by the monotube 
steam generator. To minimize the 
possibility of leakage, the manufac- 
turer is welding the tubes in the tube 
sheet utilizing a new process devel- 
oped by Revere Copper and Brass. 
Tubes are admiralty metal and tube 
sheets silicon bronze — two materials 
that tests show to be readily weld- 


able. 
Hotwell has capacity equal to 10 ‘ 
min of full-load requirements or 


14,000 gal. and is designed for maxi- 
mum possible deaeration. Arrange- 
ments also are included for injection 
of steam from the bypass directly 
into the condenser during startup of 
the monotube unit. 


Combustion Control 
Two basic methods are provided by 
the L & N combustion control, the 
direct continued on page 99 
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Fig. 4. Cycle heat balance diagram reveals system is conventional except for heat exchange after last heater (lower left) 
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Here's a practical rundown of the many considerations that 
will occupy the power engineer's attention as he prepares 


By PAUL N. GARAY 


N GENERAL, in preparing your 

new plant for actual operation, 
you will need to blow out, wash out, 
clean out all equipment; leak test all 
equipment, including boiler air cas- 
ings; run in your machinery; check, 
and if necessary, realign all your 
couplings; set and adjust all pres- 
sure and temperature regulators, and 
other controllers; bake out boiler 
refractory; test all safety devices; 
test all gages, indicators and meters. 
Figure 1 shows a simply made test 
instrument that will come in handy 
for this process. 

You will have to learn to operate 
this specific plant. Even though your 
crew may be experienced, each plant 
is different, and close watch must be 
kept on all the possible variables, and 
the results, to enable operation at the 
best possible conditions. 

When starting up a cold boiler, 
don’t force it. For a large boiler, a 
100 F temperature rise per hour is 
enough. When shutting down, don’t 
let cold air blow through the furnace 
to cool it down. Shut all the dampers. 

In the initial warm-up of long steam 
lines, be very careful, as the process 
is a slow one, since you will also have 
to warm up, for instance, the earth 
around buried pipes. This may take 
quite a while, and the trap by-passes 
should be opened by hand, and kept 
open until they are all blowing steam 
freely. 

Remember, when warming up a 
line, that the traps must be capable 
of removing the condensed water. 
Study any trap manufacturer’s book 
for information on how much con- 
densate is formed in a cold pipe when 
raising steam. You would do well not 
to overload your traps, since water 
hammer in a cold pipe can be de- 
structive. Once hot, lines can be shut 
down for many hours without unduly 
cooling. During your try-out period, 
experiment with various cooling down 
periods, watch to see when con- 
densate starts to become a problem. 
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to put his newly-built power plant into the operating state 


So You're Ready to Begin Operating That 
New Industrial Power Plant 


If your draft blowers are fitted 
with inlet and outlet dampers, should 
both sets of dampers be operated 
together or one at a time? Consult 
the fan manufacturer for his recom- 
mendations. A good practice, at low 
loads, is to set the discharge dampers 
at a partially open position, and con- 
trol the fans with the intake dampers 
only. Depending on your fan and its 
characteristics, you can get many 
different modes of operation. 

If you have an induced draft stack 
fan, and a forced draft blower, which 
should you shut off in case of low 
loads? One way is to keep the stack 
fan going, and regulate the firebox 
pressures by adjusting the forced 
draft fan dampers, even though the 
fan is shut off. Usually, if the stack 
fan is shut down, and the forced draft 
fans run, combustion gases will leak 
out of the furnace into the boiler 
room. 

Can you run at low loads without 
using fans or blowers? Yes, you prob- 
ably can, but beware of instability or 
“panting.”” You can blow up the 
firebox with such a condition. If such 
instability is a problem, putting ori- 
fices in the controller pipelines may 
slow up an overcontrol condition. 
Try to keep your firebox pressures at 
a minimum and yet provide draft 
up the stack. 

What combination of burners 
should you use? This is determined 
by experience; but the heat should 
be evenly distributed. Try to keep 
all your atomizer tips the same size 
so they will atomize equally on the 
fuel pressure existing in the fuel oil 
header. If you use steam atomization, 
keep the pressure at the minimum for 
good combustion. The atomizers can 
waste a lot of steam. Adjust the 
burner position so the flame will not 
impinge on the burner cone, but yet 
will not be so far out from the cone 
that air will not mix properly with 
the fuel. 

Watch for carbon build-up on your 
burners. Excessive build-up will indi- 
cate inefficient combustion. Beware 


Editor's Note: 

This is the fourth in 
author's continuing discus- 
sion of how to plan for and 
organize 2 new power plant. 

A fifth, and final, article 
is scheduled. Want reprints 
of all? Write the Editor. 
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of dripping burners, since they will 
pile up pools of oil on the furnace 
floor. Be suspicious if your instru- 
ments suddenly start to edge away 
from normal, or if you have to make 
continual adjustments of any control 
in one direction, without a corre- 
sponding change in load. 

Learn the characteristics of all your 
operating conditions. Watch temper- 
atures, pressures, flows, and plot 
them against efficiency, so that even- 
tually you'll be easily able to spot 
malfunctions, and so you'll be able 
to pick your most efficient operating 
conditions. 


The Chemical Angle 

Feedwater treatment is an essen- 
tial part of your operation. By proper 
treatment you can minimize corro- 
sion, scale deposits, blowdown losses, 
carryover, and foaming. Testing and 
treatment must be carried on con- 
sistently and regularly. When you 
consider that a small boiler may 
evaporate 1,000,000 lb of water daily, 
a 15 ppm impurity content means 
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Fig. 1. Simple test device for set- 
ting pressure switches, testing gages. 
To use, fill with water and connect 
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Fig. 2. Train your operators to use automatic controls and Fig. 3. Try to run your furnace so that stack gas analysis 


instruments. Such controls are indispensable to efficiency 


15 lb of sludge or scale deposited in 
vour boiler daily. 

The most convenient way to plan 
treatment is to call in engineers from 
several water treatment firms. They 
will analyze your water and recom- 
mend suitable treatment. Do not 
neglect to protect your condensate 
lines against CO, corrosion at this 
time. 

The tests which are applied daily 
to control feedwater treatment can be 
performed by an efficient operator in 
about 20 minutes. The test equip- 
ment should cost less than $100. Do 
not let well-meaning advisers tell you 
that a shot of soda ash will solve your 
boiler treatment problems. The “once 
a day, guess the amount”’ type of 
treatment will, in the end, cost you 
more in repairs, inconvenience and 
downtime than proper treatment. 
Whatever treatment you decide to 
use, be sure that it’s in line with the 
basic tried and true principles of 
filtration, ion-exchange and chemical 
removal. 

Incidentally, any change in treat- 
ment may release quantities of scale 
and deposits. Don’t take this as an 
absolute proof that the new treat- 
ment is better than the old. Proceed 
carefully when changing treatments, 
or when starting treatment on an old 
boiler, since, if the scale is removed 
too rapidly, it will cause trouble in 
the system. 


Purchasing Fuel 

Fuel purchases should be made 
primarily on the Btu per dollar valua- 
tion. This, of course, includes such 
factors as performance of fuel, heat- 
ing value, effect of impurities, and 
delivery conditions. Unless you buy 
an extremely large quantity at one 
time, fuel cannot be bought exactly 
to your desired specifications. There- 


fore, it is best to obtain samples of 
whatever fuel you buy and have a 
chemical analysis made of this fuel 
by a reliable chemical analysis firm. 
Then, should your fuel not be satis- 
factory, or should you have other 
sources available, the chemical analy- 
sis which was made will serve as a 
comparison basis for fuel which 
you might obtain from some other 
sources. 

In addition, by correlating the 
effect of the fuel which you are using 
with the chemical analysis, you will 
be able to establish your own specifi- 
cations for fuel to serve your purpose 
best. Assuming, for instance, that 
you have had trouble with excessive 
water in the system, then the next 
lot of fuel for which you contract 
should have in the purchase order a 
water content specification based on 
the previous analysis. 

One of the important considera- 
tions to keep in mind when purchas- 
ing fuel is that probably you are 
billed for fuel oil at 60 F. The oil, 
however, is usually delivered at some 
elevated temperature, possibly in the 
vicinity of 140 to 180 F. It is obvious 
therefore, that unless some correction 
is made for the elevated temperature 
of the fuel which is delivered, you are 
receiving less fuel than you are pay- 
ing for. Be sure that when you are 
billed for fuel, a correction is made 
for the variation due to temperature 
conditions. 

The usual considerations when 
buying fuel oil are the heating value 
in Btu per gallon, and the density. 
These two figures should be consid- 
ered together, since obviously the 
Btu per gallon is not a true criterion 
of the heating value per lb, especially 
in the case of extremely light oil. 
The true measure is Btu per lb. 
Delivery temperatures should be 


shows highest possible CO . This means thin haze at stack 


noted at each delivery. Calorific val- 
ues and temperature corrections are 
to be found in Bureau of Standards, 
U.S. Department of Commerce, Cir- 
cular C410. 

Flash point is important in that it 
is undesirable to have a flash point so 
low that it will introduce undesirable 
hazards into your plant or so high 
a point that atomization is difficult. 
Viscosity is a measure of the pumping 
power and of the heating which will 
be required to burn the oil. 

Water which is present in all fuel 
oils in some degree is undesirable, 
inasmuch as it will settle out in the 
bottom of the tanks and cause corro- 
sion. If your fuel oil has large amounts 
of water in it, it might be good prac- 
tice to drain the tanks at regular 
intervals and draw off the water. 

Sediment is another item which 
contaminates the usual fuel oils, and 
whether combustible or non-com- 
bustible, it will lead to trouble with 
clogging of the various parts of the 
fuel oil burner system, and to sludg- 
ing up the tanks. 

Other chemical impurities, espe- 
cially sulphur, are undesirable since 
they introduce corrosion and do not 
greatly contribute to the heating 
value of the fuel. The ash content is 
important in that it is a non-com- 
bustible material which will either be 
deposited on the boiler tubes or will 
be blown out the stack as smoke. 

Common types of fuel oils are: 
No. 6, which is medium-heavy oil; 
No. 5, which is a lighter, more puri- 
fied version of No. 6; and No. 3, 
which is a light distillate similar to 
kerosene and diesel oil. Number 3 oil 
can be burned without preheating 
and can be used for light-off or start- 
up operations. Numbers 5 and 6 fuel 
oils will require preheating for proper 
combustion. 
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Fig. 4. Feedwater treatment means 
daily testing. Be sure you choose a 
treatment based on tested principles 


Under certain circumstances it may 
be desirable to mix No. 3 with heav- 
ier oils for certain specified plant 
conditions, as when the fuel oil heat- 
ers are not operating properly. If you 
plan to let your plant get cold, see 
that you have some No. 3 oil in your 
tanks, and that you have a set of cold 
starting tips. 

Fuel oil additives are used to re- 
duce viscosity, to emulsify water and 
to provide a certain degree of “‘ burn- 
ability.” Although there are several 
different types of fuel oil additives on 
the market, you can make your own 
test of the value of each of these by 
mixing representative samples of your 
fuel oil with a specific brand of fuel 
oil additive. It is important to note 
that the true cost of the fuel oil 
additive will not only lie in the 
chemical properties, but in the cost 
when using the recommended pro- 
portions. 

If two equally desirable fuel oil 
additives are sold at the same price, 
obviously the cheaper is the one that 
will do the job in the lower concen- 
tration. Therefore, when considering 
additives, sample mixtures should be 
made up in the concentration in 
which it would be normally used in 
your system. This might be on the 
order of a few drops per quart. 

The ideal fuel oil additive will be 
perfectly neutral, that is, neither 
alkali nor acidic, with the passage of 
time. It can easily be checked by 
testing the mixed sample with litmus 
paper from time to time. It should 
not separate out, should burn easily, 
and reduce viscosity. The reduction 
in viscosity can be observed either by 
use of a viscometer, or by allowing 
a specified amount of the sample to 
drip through an extremely small hole 
in a container. A sample of fuel oil 
additive which takes longer to drip 
through is of course the one which is 
harder to pump. 

The last requirement which we 
should check by using the samples, is 
the ability to emulsify water in the 
proportions we plan to use. Since it is 
hard to observe water in the small 
amounts of fuel oil used for samples, 
it may be well to add several tea- 
spoons of water to each of the sam- 
ples and observe which bottle will 
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absorb the most water without set- 
tling out. 

Coal-fired installations should use 
the same general approach to order- 
ing and burning coal as is recom- 
mended for the fuel oil plants. Coal 
should be ordered on the basis of heat 
value per dollar, and 250- to 1000-lb 
samples should be submitted for 
analysis. A proximate analysis of the 
sample is the cheapest and quickest 
to make and will be adequate for the 
purpose of a small plant. When buy- 
ing the coal it is important to note 
whether it is wet or dry; and a very 
important consideration involves not 
only the ash content but the tempera- 
ture at which the ash will fuse. 

It is difficult for the small plant to 
set up adequate specifications for fuel 
purchase; but by obtaining analysis 
of the first lots of fuel, the undesirable 
characteristics of such fuels can be 
weeded out, by making later pur- 
chases to some degree of specification. 
In any case, intelligent operation can 
minimize the effect of undesirable 
elements. 


Operating Economy 

Operating economy is the reason 
why we buy new and improved equip- 
ment, and hire and train top crews. 
The ideal plant is not a 100 per cent 
efficient plant, since mechanical losses 
creep in, but let us call a plant 
‘“‘ideal’’ which is operated to the max- 
imum of its theoretical efficiency. 

If a boiler is 80 per cent efficient, 
then 80 per cent of the oil Btu being 
used should appear as steam. Is this 
right? Not always — we have leaks, 
plant uses, losses in heat radiation, 
and so on. However, correct and in- 
telligent operation will minimize 
these losses. 

An important loss is due to the 
fact that, in order to secure adequate 
air for proper combustion, we must 
supply an excess of about 20 per cent. 
This excess air is simply heated and 
discharged through the stack. We 
must, therefore, keep the excess air 
at a minimum, and the stack tem- 
perature down as much as possible. 

Stack temperature on a new boiler 
will be a certain number of degrees 
over the steam temperature. Know 
this figure, and look for trouble if this 
difference changes. Dirty boiler tubes 
or excess air will raise the stack 
temperature. This can be a quick 
check on operating conditions. Some 
plants still blow tubes on the basis 
of a rise in stack temperature. 

Depending on the ratio of C to 
H, in your fuel, the ideal percentage 
of CO, in your stack gases may vary 
between 14 and 19 per cent. Try to 
run your furnace so that stack gas 
analysis will show you the highest 
possible CO, percentage. In practice, 
this will be just at the point where a 
thin haze begins to show from the 
stack. Keep your smoke indicator 
properly adjusted so you will not 
cause smoke and bring the smoke 
inspector to your door! 

In operation, then, carefully watch 


the stack temperature, and smoke, 
or lack of smoke, the CO. meter read- 
ing, the fuel oil temperature, the oil 
pressure at the burners, and the 
atomizing steam (if any). Don’t try 
for the clear stack —— that’s easy. 
Try for the haze. Most handbooks 
will have charts which can be used to 
relate CO,, stack temperature, excess 
air, and efficiency. Some of the port- 
able CO, analyses have a slide rule to 
work out this problem. 

Feedwater and fuel oil tempera- 
tures should be watched. The feed- 
water temperature is usually gov- 
erned by your equipment, but keep 
it as hot as you can. 

The oil temperature is adjustable, 
and is set as necessary. Too high a 
temperature will cake up your heat- 
ers and cause flaking, while too low a 
temperature will not burn and atom- 
ize properly. The Navy recommends 
as an optimum burning temperature 
that at which the fuel oil viscosity is 
135 S.S.U. So get out your fuel oil 
tables and set the heaters to give you 
this value! 

Your operators are the guardians 
of efficient operation. Can they be 
trusted to give 100 per cent attention 
all the time to correct for small varia- 
tions in the load, or in the operating 
conditions? No, for even if they are 
good men, they may be busy else- 
where, or they may not be able to 
keep up with continuous adjustment. 

Automatic controls, however, if 
used, are tireless, continually re- 
sponsive, and sensitive. Instruments 
when properly interpreted give indi- 
cations of changes before an operator 
can notice any difference. Train your 
operators to use automatic controls 


and instruments. There’s many a 
plant with jammed draft gages, 
frozen CQ, indicators, inoperative 


smoke meters. Don’t let this happen 
to your plant. “‘Sure,’’ some engineers 
will say, “automatic controls are nice 
to have, but they’re a lot of trouble. 
I ean do okay without them.”’ This 
engineer is probably the fellow whose 
boiler just boils, and very little else! 

A few more necessary organiza- 
tional details should be called to your 
attention now. Prepare for possible 
emergencies by training your crew, 
by discussion and study. Lose steam 

what to do? Fires out and boiler 
cold—- how to start from a cold 
boiler room? Blowout somewhere? 
Feed pump conks out? Anticipate 
such emergencies by some advance 
study. 

Insurance and boiler inspection 
are necessary and should be routinely 
accepted. The insurance. inspector 
can give you much help. Maintain 
your plant at all times so that no 
criticism will be leveled at you (you'll 
get plenty, anyhow). 

Finally, remember that insurance 
and state boiler codes govern any 
significant changes in your plant 
systems. These may be based on 
ASME codes, so keep informed of all 
the legal, sensible, and necessary re- 
quirements governing your opera- 
tions and maintenance. THE END 
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Fig. 1. Carnot cycle in the P-V plane, 
non-flow engine. Gas expands along ab 


Fig. 2. T-S plane for the same cycle. 
Only heat added is in area under ab 


y 
Fig. 3. Connecting Carnot cycles in 
cascade increases total work output 
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In analyzing efficiency of performance for a power plant, 
the Carnot cycle will give the maximum efficiency for any 
heat engine. It's a theory-tool with which every operating 
engineer should be familiar. Sohere’sa ........ 


Refresher Look at the Carnot Cycle 


FTER one and one-third centu- 
fA ries, the Carnot cycle stands as 
one of the greatest theoretical con- 
cepts of physical science. In this arti- 
cle, the cycle is reviewed in terms of 
non-flow and steady flow heat en- 
gines. The thermodynamic tempera- 
ture scale, the theoretical regenera- 
tive boiler feedwater cycle, and the 
Gibbs-Helmholtz equation are shown 
as extensions or consequences of the 
Carnot cycle. 

The concept of the perfect reversi- 
ble cyclic heat engine, indeed the idea 
of thermodynamic reversibility itself, 
was the inspired work of one young 
man. Nicholas Leonard Sadi Carnot 
published his classic paper in 1824 
when he was 28 years of age, and it 
is probable that the actual writing 
had been done four or five years 
earlier. Carnot grew up during the 
turbulent times of the French Direc- 
tory and Empire, and followed his 
famous father in a military career. 
A scholar by nature, he interested 
himself in many areas of science and 
the arts. It is probable that he would 
have become one of the greatest of 
academicians but for his untimely 
death at the age of 36. 

Appreciation of the importance of 
his work began when Lord Kelvin 
discovered the Carnot paper, ana- 
lyzed the cycle, and pointed out some 
of the exciting corollaries. The origi- 
nal paper and a brief biography of 
Carnot were published in a recent 
special edition by the American So- 
ciety of Mechanical Engineers, thus 
making all of the source material 
available in translation. An earlier 
ASME celebration marked the cen- 
tennial of Carnot’s great contribu- 
tions. (See the references at the end 
of this article, for all these refer- 
ences. ) 


Nature of Carnot Cycle 

Carnot clearly understood the im- 
portance of thermodynamic reversi- 
bility, and specified a closed cycle 
bounded by reversible paths. His 
explanation of the series of events 
occurring in the cycle required that 
the heat medium be confined in a 
cylinder which could alternately and 
instantaneously take on the charac- 
ter of either a perfect insulator or a 
perfect conductor. 

In Fig. 1 a Carnot cycle is shown 
in the P-V plane, as it might be 
traced by a perfect gas enclosed in a 
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Symbols used are identified below. 
For extensive properties, the specific, 
or per unit mass, quantities are used. 
F Helmholtz function, U-TS 
Helmholtz free energy, \v-TAS 
P = pressure 

Q = heat added to cycle 


Q, heat rejected from cycle 


entropy 
T absolute temperature 


| U internal energy 


V volume 
WwW work 


(QQ) Q 


thermal efficiency 


cylinder with a frictionless piston. 
The gas expands along ab isother- 
mally, requiring that the cylinder be 
a perfect conductor capable of trans- 
ferring exactly the heat necessary to 
maintain constant temperature. Fur- 
ther expansion along be is adiabatic 
and reversible, requiring the piston 
and cylinder to take on the properties 
of a perfect insulator. Compression is 
also in two steps: isothermal along 
ed, and isentropic along da, again 
requiring a perfect conduction and a 
perfect insulation respectively. 

The T-S plane for the same cycle 
is shown in Fig. 2. Here it is evident 
that the only heat added to the cycle 
is represented by the area under ab; 
the only heat rejected by the area and 
under ed. 

As a complete cycle has been traced 
along a series of reversible paths, the 
first law may be applied in the form: 


Jaw = fag 1. 

This is equivalent to the statement 

that the net work done in the cycle 

may be represented by the area en- 

closed by abed in either the P-V or 
T-S planes. 

The thermal efficiency of the cycle 


is given by: 
(Q-Q,)/Q 
but as heat addition and heat rejec- 
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tion are each along isothermal paths: 
QQ TT 
Q 2. 

Carnot appreciated that high ther- 
mal efficiencies depended upon add- 
ing heat at the highest possible tem- 
perature and rejecting heat at the 
lowest possible temperature, a de- 
sideratum reflected in the develop- 
ment of steam power plant cycles 
ever since. 

Although the actual thermal effi- 
ciency of a steam cycle is generally 
compared to that of a Rankine cycle, 
the Carnot cycle is an even more 
severe comparison test. Whereas the 
Rankine cycle reflects the perform- 
ance of the turbine and steam gen- 
erator, the Carnot cycle spans the 
generating equipment from the top- 
most superheat temperature (source) 
to that of the condenser cooling water 

sink). Granted that modern power 
practice favors heat rate as a measure 
of performance, a good case could 
still be made for the Carnot cycle asa 
basis of comparison. 

One of the corollaries of the second 
law of thermodynamics is that no 
engine operating between two _ iso- 
thermal reservoirs can have an effi- 
ciency greater than that of a reversi- 
ble engine. By the same logic one may 
prove that no reversible engine is 
more efficient than any other reversi- 
ble engine. Engineers sometimes lose 
sight of this second idea, and seem 
surprised to find that a Stirling or 
Ericsson cycle can have the same 
theoretical efficiency as the Carnot 
evele. 

Lord Kelvin appreciated that any 
property dependent solely upon tem- 
perature could be used to establish a 
temperature scale. Accordingly he 
proposed that the Carnot cycle be the 
basis of a new thermodynamic tem- 
perature scale, in which the tempera- 
tures would be proportional to the 


heat addition and rejection. By 
definition: 

0, Q 

Q: 3. 


where © is the temperature on an 
arbitrary thermodynamic scale. 

In Fig. 3 (preceding page) a series 
of Carnot cycles is shown connected 
in cascade. 

Heat rejected from I becomes the 
heat added in II, and the heat ab- 
sorbed in III is that rejected from II. 
As more and more cycles are added, 
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the total work output is increased. 
In the limit, the lowest cycle rejects 
heat at a temperature approaching 
but never attaining absolute zero 
temperature. In the use of the Carnot 
cycle to define a temperature scale, 
Kelvin obviated the need for a tem- 
perature scale based upon the expan- 
sive properties of a thermometric 
medium. 

While it is customary to present 
the Carnot cycle as an imaginary 
non-flow heat engine, the theory may 
also be developed with ideal steady 
flow machines. In fact, the latter 
approach has the advantage that 
there are no unique requirements for 
the confining vessel, such as the 
alternate changes from perfect con- 
ductor to perfect insulator specified 
in the non-flow development. 

A steady flow cycle using a perfect 
gas may be imagined in the “gas 
turbine” type of arrangement shown 
in Fig. 4. Here the gas enters the 
isothermal compressor, 1, at ¢ and 
leaves at d, having been cooled dur- 
ing compression by an amount Q,. 
Further pressure increase is effected 
in the isentropic compressor, 2. Ex- 
pansion is initiated in the isothermal 
turbine, 3, in which heat is added in 
the amount Q. Final expansion is 
isentropic in turbine, 4. In the T-S 
plane this series of operations is as 
shown in Fig. 2. 

The Carnot cycle is independent of 
the heat medium used. Likewise it is 
independent of phase changes in a 
given medium. An imaginary steam 
power cycle is shown in Fig. 5. Here 
heat, Q, is added in just sufficient 
amount to vaporize the water in the 
boiler, 1. The turbine, 2, provides 
isentropic expansion of the dry satu- 
rated steam from b toc. In the *semi- 
condenser ’’, 3, heat is removed in the 
amount Q,, reducing the quality of 
the exhaust steam without com- 
pletely condensing it. A vapor com- 
pressor, 4, takes the low pressure 
steam at d and provides isentropic 
compression back to the saturated 
liquid condition at the boiler. Net 
work, W, is removed from the cycle 
in an amount equal to (Q~ Q,). The 
steady flow cycle just described is 
bounded by the four reversible paths 
defining the Carnot cycle. The cor- 
responding T-S plane is shown in 
Fig. 6. 

The Carnot engine may be run 
reversed, in which case it becomes a 


Fig. 4. Steady flow cycle using a per- 
fect gas may be imagined in the "gas 
turbine” arrangement shown here. Gas 
enters compressor | at c, leaves at d 


c 
Fig. 5. Carnot cycle is independent of 
heat medium used. This shows steam power 


Fig. 6. Carnot cycle in T-S plane for 
the vapor steady flow cycle of Fig. 5 


refrigerating machine. A theoretical 
engine to operate on a_ reversed 
Carnot cycle is shown in Fig. 7, in 
which the compressor and expander 
are represented as reciprocating en- 
gines. For the particular illustration 
chosen, the T-S plane will be the same 
as it was in the steam power cycle, 
Fig. 6, save that the direction of the 
squence of steps will be reversed. 
Liquid refrigerant, a, enters the 
expander, 1, where the pressure is 
reduced isentropically to the lower 
temperature level at d. The cold, low 
pressure fluid, d, enters the evapora- 
tor, 2, where it absorbs heat from 
surroundings. In the evaporator the 
quality of the low-pressure refriger- 
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Fig. 7. Carnot engine may be reversed 
thus becoming a refrigerating machine. 
Refrigerant enters expander 1. Evapo- 
rator is 2, compressor 3, condenser 4 


Fig. 8. Theoretical regenerative feed- 
water heating cycle. Condenser is at 1, 
isentropic feed pump at 2, turbine at 
3, boiler at 4, heat of vaporization Q 


ant is increased from d to c, but com- 
plete vaporization does not take 
place. The compressor, 3, raises the 
pressure of the refrigerant isentropi- 
cally to b, corresponding to the satu- 
rated vapor state at the upper tem- 
perature limit. Heat is removed 
isothermally in the condenser, 4, 
completing the cycle. The net work, 
W, will be negative, or in other words 
work must be supplied to the system 
to make it operate as a refrigerating 
machine. 

Another interesting theoretical cy- 
cle is shown in Fig. 8. Here a steam 
turbine generator unit is supplied 
with dry saturated steam. The boiler 
adds only the heat of vaporization, 
as the feedwater has been brought up 
to saturation temperature in a theo- 
retically perfect regenerative heating 
system. The condenser, 1, receives 
wet steam at g, removes heat Q,, and 
discharges saturated liquid at a. The 
isentropic feed pump, 2, raises the 
pressure to b, the saturation pressure 
in the boiler drum. 

Water leaving the feed pump 
passes through a long frictionless pipe 
made from a material having perfect 
heat transfer properties, and coiled 
around the shell of the steam turbine. 
During the passage of the water 
through the coil, heat is absorbed 
from the steam which is being ex- 
panded inside the turbine. In Fig. 9 
the corresponding T-S diagram is 
shown; the heat added to the feed- 
water is represented by the shaded 
area, bcij. 

The heat of vaporization, Q, is 
added between c and d in the boiler, 
4. The steam enters the turbine, 3, 
at d, and is simultaneously expanded 
and cooled up to a point, f, near the 
end of the expansion. In Fig. 9 the 
heat given up by the steam to the 
feedwater is represented by the 
shaded area, fdeh. The path df is 
exactly parallel to the path cb, and 
at any given time perfect counter 


74 


flow heat transfer conditions obtain. 
The last part of the expansion in the 
turbine is isentropic, the path fg 
being parallel to the isentropic com- 
pression of the feedwater along path 
ab. 

From Fig. 9 it is apparent that a 
cycle has been devised in which there 
is only reversible heat addition along 
the isothermal path cd, and only 
reversible heat rejection along the 
isothermal path ga, and that the 
entropy change is identically the 
same for each path. From equation 2 
it is seen that such a cycle will have 
the same efficiency as a Carnot cycle. 

In the literature of physical chem- 
istry the Carnot cycle is sometimes 
used as part of a more complicated 
thermodynamic proof. A point in 
case is the very important Gibbs- 
Helmholtz equation, from which 
Nernst derived the third law of 
thermodynamics (see bibliography). 

For a Carnot cycle: 


In the special case where heat is 
added at temperature, T, and re- 
jected at (T-- dT): 


= | 5. 


The first law of thermodynamics may 
be written in either the differential 
or integrated forms: 


= dU + 6W 6. 
Q = 4U + W = TaS 
Combining 5 and 7, 
5W 
Q=\q7r)T 8. 


By definition: 


F = U-TS 9, 
For an isothermal change, 
AF = aU — TaS 10. 
TaS = — AF + aU 


Fig. 9. Regenerative paths in the T-S 
plane of the cycle described in Fig. 8. 
Equation 2 shows that such a cycle will 
have same efficiency as Carnot cycle 


Equation 7 transposed becomes, 
TaS = AU + W 11. 
which is equal to equation 10. It is 
evident that for a non-flow, isother- 
mal process the maximum work is 
equal to the decrease in the Helm- 
holtz free energy, or 
Ww — AF 12. 
Transposing 8 and combining with 12 
gives the Gibbs-Helmholtz equation: 


AF — al ( aT \r 13. 


Conclusions 

1. The thermodynamically revers- 
ible heat engine, with the attendant 
corollaries, was one of the greatest 
physical concepts developed during 
the nineteenth century. 

2. The Carnot cycle, bounded by 
two isothermal and two isentropic 
paths, is only one of many theoreti- 
cally reversible cycles each having 
the same efficiency. 

3. In the theoretical regenerative 
feedwater heating cycle, Carnot cycle 
efficiency can be realized. 

4. The thermodynamic tempera- 
ture scale is perhaps the most widely 
used application of the Carnot cycle. 

5. The thermal efficiency of the 
Carnot cycle may be used as a stand- 
ard of comparison for the thermal 
efficiencies of real heat engines. 

6. The Carnot cycle has found 
some application in the development 
of some of the equations used in 
physical chemistry. THE END 
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By C. T. BAKER 


EARLY IN 1955, the larger of two 
freezing tanks in a 75-ton ice plant 
began to drop in output. Since full 
capacity was not needed at the time 
little thought was given the mat- 
ter. 

However, some 18 months later 
the problem became serious because 
of an unusual and unexpected de- 
mand for refrigerator car icing. Be- 
fore the car icing season closed, con- 
siderable ice had to be purchased 
from a competing plant. 

Capacity of the freezing tank was 
55 tons per day. It was fitted with a 
large single pass shell and tube brine 
cooler. Only one of the three com- 
pressors in the plant operated on this 
cooler. 

Search for the cause of failure to 
perform disclosed some interesting 
facts. For example: there was an 
almost continuous carry-over of liq- 
uid ammonia from the shell cooler to 
the compressor; the discharge pipe 
between the compressor and con- 
denser was cold most of the time; 
the tank temperatures remained too 


Economy 


USE OF two economy fuels in six 
of seven Fairbanks-Morse diesels 
has enabled the municipal power 
plant in Ipswich, Mass., to generate 
a kwh at a fuel cost of more than 40 
per cent below the cost with No. 2 
diesel oil. 

Through 1953, the plant used No. 
2 diesel fuel exclusively. In 1954 a 
dual fuel engine began to utilize a 
newly available supply of natural 
gas. Subsequently, a decision was 
made to supplement those fuels with 
processed crankease drainage and 
the plant began to use this heavy 
oil in 1956. The result is a combina- 
tion of the use of all three classes of 
fuel, with very satisfactory results. 

Saving through burning economy 
fuels is estimated at $45,667 for 1956; 
and in the first half of 1957, doubling 
the use of crankcase drainage reduced 
the liquid fuel cost by $12,000. 

Four of the engines burn heavy 
fuel and use No. 2 for starting. The 
fifth unit burns either heavy fuel or 
gas with No. 2 used as pilot oil. The 
sixth engine burns gas and No. 2 as 
pilot oil. Now only the oldest engine 
in the plant is restricted to use of 
No. 2 fuel and this unit is retained as 
a standby. 

The newest 


engine, a 1920-hp 
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Refrigeration Lesson—Watch That Greasing Job 


high to permit normal ice harvesting. 

A single vertical propeller driven 
by a 7!.-hp motor circulated brine 
through the tubes of the cooler and 
between the rows of 400-lb capacity 
ice cans. Cup grease was used to 
lubricate a shaft bearing located be- 
low the lower end on the driving 
motor. A grease pressure gun was 
used to force the lubricant into the 
bearing. 

Not much judgment was used by 
the man whose job it was to keep the 
bearing supplied with grease. He 
applied the lubricant at least twice 
each week, regardless. In using the 
hand pump to force the lubricant 
into the small bearing, it was the 
practice to force all possible grease 
into the bearing and then allow a 
liberal amount to escape and fall on 
the cast iron plate that supported the 
agitator assembly. 

Over a period of years much of the 
heavy grease that was deposited on 
the supporting plate found its way 
into the brine below and then into 
the tubes, where it remained. Since 
there was considerable fine dirt sus- 
pended in the brine, much of this 
foreign material mixed with the cup 


Fuels Cut Costs at Ipswich Power Plant 


model 38D8!., Fairbanks-Morse op- 
posed-piston diesel, employs high 
temperature cooling, a feature of con- 
siderable importance in the use of 
heavy fuels. With a small modifica- 
tion of the system for burning crank- 
case drainage, all the engines now 
using heavy fuel could burn commer- 
cially available residuals. Transition 
to the use of economy fuels has been 
made without interruption of power 
and with no apparent increase in the 
cost of maintenance. 

In 1956, the plant used about 
200,000 gal of treated crankcase 
drainage at a cost of 7.1 cents per 
gal. The liquid fuel, both No. 2 and 
crankease drainage, totaled 708,334 
gal at a cost of $76,924. No. 2 fuel, 
costing 12.33 cents a gal, would have 
cost $87,337.58, or $10,413.58 more 
for the year. Gas consumption was 
stepped up to 93,391 mef and the 
total fuel cost for the year was 
$123,619 to generate 17,272,400 kwh. 

As a result of progressive engineer- 
ing improvement, by taking advan- 
tage of higher thermal efficiency of 
later engine models, and now by using 
low cost fuels, Ipswich has had no in- 
crease in electric rates during the past 
25 years. It is estimated that the 
town saves $35,000 a year on electric 


grease, making a sticky paste that 
would not dislodge from the tubes, 
which meant that the tank had to 
be emptied of brine and the tubes 
scraped manually. 

After the tank and tubes had been 
cleaned, the brine was filtered to 
remove grease and dirt and then 
replaced in the tank, after which 
additional calcium chloride brine was 
added to bring the brine level to the 
proper height in the tank. 

When placed back in service, the 
tank produced the rated output of 
ice. Incidentally, a greatly modified 
schedule of lubricating the bearing of 
the propeller was put into effect and 
provision made to prevent loose 
grease from getting into the tank. 

It is evident that with the cooler 
tubes coated on the brine side with 
a material ranking high in the scale 
of non-conducting materials, it was 
most difficult for the cooler to give 
up its heat to the ammonia. 

Here is a case where ignorance, 
laziness or indifference on the part of 
those in charge of plant operations 
allowed unfortunate conditions to 
exist and build up trouble over a long 
period of time. 


Newest diesel at Ipswich plant was in- 
stalled in 1957, has high temperature 
cooling. It burns crankcase drainage 
with No. 2 fuel for starting, is con- 
nected to an exhaust silencer-boiler 


bills. Also, the plant pays $15,000 a 
year into the town treasury out of 
operating profits. 
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Colorimetric Analyzers introduced to power field provide continuous 


automatic control for demineralizers and boiler water treatment 


By GEORGE SCHNEIDER 
ere WITH the design changes 


in power plants to use higher 
steam generating temperatures and 
pressures, there have been necessary 
changes in boiler water treatment. 
The newer plants require higher qual- 
ity water with an absolute minimum 
of dissolved, scale-producing com- 
pounds, including silica. Fortunately, 
the development of demineralizers 
and water softeners has kept pace 
with the need for better water treat- 
ing facilities, and it is possible to pro- 
vide modern boilers with the neces- 


sary high purity water. Also, it is 
possible to treat the water auto- 
matically up to a point. 

Until recently, however, there has 
been no primary method for continu- 
ously measuring water hardness or 
silica content so that demineralizers 
can automaticaily regenerate in ac- 
cordance with silica break-through. 
A typical automatic demineralizer had 
a conductivity recorder that detected 
any increase in dissolved solids at the 
middle of a bed and then rang an 
alarm or flashed a light. 

At the signal, it was up to the 
operator to run laboratory analyses 


Fig. 1. A continuous automatic hardness analyzer installed in the power plant of a 
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midwest oil refinery is used to keep a constant check on boiler make-up water 


New Equipment Automatically Analyzes 
Water and Controls Treatment 


for silica and regenerate the demin- 
eralizer when silica started to break 
through. This method, of course, as- 
sumed conductivity broke in the mid- 
dle of the bed before silica broke 
through the bottom of the bed. Not 
only did the silica analyses require 
the time and attention of an opera- 
tor, but the analysis techniques were 
complicated and employed rather 
delicate laboratory apparatus. The 
apparatus was expensive and did not 
meet specifications for ruggedness 
and durability as other equipment 
with which operators are familiar. 


Miniature Analyses Laboratories 

To meet this need for a rugged, 
accurate instrument which would 
continuously measure silica content 
and automatically initiate regenera- 
tion of a demineralizer or softener, 
one manufacturer spent three years 
in developing and field testing their 
colorimetric analyzers. These instru- 
ments are now installed in industrial 
power plants (Fig. 1) where they are 
measuring and recording total hard- 
ness of softener effluents or silica 
concentrations of demineralizer ef- 
fluents. Basically these analyzers are 
miniature laboratories which auto- 
matically perform all steps of an 
analysis from flushing the sample 
cells to recording the results. The 
hardness analyzer makes a complete 
analysis every six minutes and the 
silica analyzer operates on a_ 12- 
minute cycle, 

In a typical analysis the sample 
cells are flushed and drained. Then 
they are filled with metered samples 
of demineralizer or softener effluent, 
and the instrument automatically 
standardizes itself. Then chemical 
reagents are metered to the cells and 
the difference in light transmittance 
between the zero cell and the sample 
cell is measured by photoelectric 
tubes in a modified Wheatstone 
bridge circuit. The resulting signal is 
recorded on a chart calibrated in 
terms of concentration. Finally, the 
cells are drained and the cycle is 
repeated. 


Operates on Beer-Lambert Law 

The instruments are colorimetric 
analyzers based on an application of 
the Beer-Lambert Law. Simply 
stated, this law of physical chemistry 
says that if light of a given intensity 
and wave length shines through two 
samples of colored solutions for equal 
distances, the difference in the in- 
tensities of light emerging from the 
solutions will be proportional to the 
difference in the concentrations of 
the coloring agent in the solutions. 
To apply this law, the analyzers pre- 

*Mer of Research and Development. 
Suncoast Instrument Div, Milton Roy Co 
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Fig. 2. Colorimetric analyzers are miniature laboratories which perform all steps 
of an analysis from flushing the sample cells to recording the results automatically 


pare two solutions. One solution in 
the zero cell develops a color equiva- 
lent to a dye solution with no hard- 
ness producing ions or silica. This is 
accomplished by passing the zero 
sample through a small demineralizer. 
The zero sample then has no hardness 
or silica content that can react with 
the reagents that are metered in like 
amounts to both samples. Then ac- 
cording to the Beer-Lambert Law, 
the measurement of the difference in 
light intensities emerging from the 
two cells is equivalent to the concen- 
tration of the specific ion creating 
the color in the sample cell. 

In theory this colorimetric tech- 
nique can be used to analyze continu- 
ously any substance, but problems 
arise in putting theory into practice. 
First of all, it is necessary to deter- 
mine chemical reactions in which the 
specific substance to be measured 
will cause a sufficient change without 
other substances interfering or cloud- 
ing the solutions. Then when the 
color changes that will occur in the 
analysis for a specific substance are 
known, it is necessary to determine 
the wave length of light that will give 
the best accuracy for the range of 
concentrations to be measured. 

Analyzers now in use will analyze 
for silica or total hardness. Manufac- 
turer’s research engineers are already 
working on analyzers for dissolved 
phosphates, iron and oxygen. Un- 
doubtedly, these instruments will be 
used for other analyses as quickly as 
the chemical and optical problems 
are solved. 

The light source in the analyzers is 
a high intensity light bulb. Optical 
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filters between the light source and 
the photoelectric tubes screen out 
light of all wave lengths except light 
of the specific wave length most 
affected by the color change. Since 
the same light source is used for the 
zero cell and the sample cell, no errors 
are introduced into the measuring 
circuit due to different aging charac- 
teristics of two separate light sources. 
In addition, the glass windows of the 
cells are shuttered to prevent errors 
from lights outside the instrument. 


Armour Foundation Method Used 

Silica analysis is based on a method 
developed by the Armour Research 
Foundation. Four specific reagents 
are metered to the two samples in the 
cells. They are accurately metered by 
special pumps, through motor-con- 
trolled four-way valves, operating on 
a programmed cycle to allow suffi- 
cient time for reactions to take place. 

The first reagent is a buffer solution 
which maintains the pH at the opti- 
mum for the reaction to follow. The 
second reagent is ammonium molyb- 
ate, which reacts with silica and 
phosphorous to form heteropoly- 
molybdic acids. The third reagent 
added to each sample cell attacks the 
phospho-molybdic acid and decom- 
poses it. It has no effect on the silico- 
molybdie acid. Thus after the third 
reagent is added, the only complex 
acid remaining in solution is the 
silico-molybdie acid. 

Fourth chemical to be metered to 
the sample cells is a reducing agent 
that reacts with the silicomolybdic 
acid to form colloidal molybdenum 
blue. Excess chemicals are metered to 


the sample cells so that this reaction 
always goes to completion. It is the 
concentration of molybdenum blue 
that determines the intensity of the 
light emerging from the sample cell, 
but the concentration of the molyb- 
denum blue in turn is exactly equiva- 
lent to the concentration of the silica 
in the water tested. 

Hardness analyzer uses but one 
reagent which contains the dye and 
buffer. The dye changes color in ac- 
cordance with the concentration of 
the calcium and magnesium ions in 
the water. Again, a deionizer is used 
so that there is no calcium or mag- 
nesium in the zero cell. The deionizer 
cartridge has an expected life of two 
years but should be replaced after six 
months of operation for best results. 


Uses Wheatstone Bridge Circuit 

The analyzers have Wheatstone 
bridge circuits to transduce the dif- 
ference in light intensity to a mpve- 
ment of the recording pen. The'two 
phototubes are variable resistances 
in the bridge. Small d-c signals result- 
ing from an unbalance in the bridge 
circuit, when the intensities of light 
reaching the phototubes differ, flow 
through a chopper which converts 
them to a-c signals. All the a-c signals 
are amplified and become correction 
signals for the balancing motor which 
moves a slidewire positioner in the 
correction direction to rebalance the 
bridge circuit. Simultaneously, it 
moves the recording pen to a new 
position indicative of the results of 
the analysis. The slidewire potentio- 
meter is of the single turn precision 
type with a linearity of plus or minus 
0.1 per cent. 


Programming Unit Functioning 
The entire program for an analysis 
is established through a commutator 
plate. A timer sweeps an arm of small 
wipers around the plate to make the 
necessary electrical circuits. A dial on 
the front of the analyzer shows the 
progress of the program which can be 
changed manually if desired. Also the 
operator can stop the program at any 
stage to check the equipment. 
During the standardizing portion 
of the program, if there is too much 
dirt on the cells and the Wheatstone 
bridge circuit can’t be balanced, a 
small light signals the operator that 
the cells must be cleaned. A second 
light on the analyzer signals the 
operator whenever the light source is 
too dim and must be replaced. Tests 
have shown that the analyzers will 
have less than ten per cent drift in 24 
hours without standardization; nev- 
ertheless, they automatically stand- 
ardize at the beginning of each cycle. 
Special controlled-volume pumps 
are used to meter the samples and the 
reagents. These pumps have two 
chambers separated by diaphragms. 
Through the programming of four- 
way valves, a reagent flowing into 
one side of the pump forces an exact 
equivalent amount of liquid out of 
the opposite side of the pump. When 
the four-way continued on page 110 
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By A. L. DIVENUTI, JR * 


Fig. 1. Germanium rectifier Type 6RA1 4 


YERMANIUM RECTIFIERS, 

J first developed by the General 
Electric Co in 1950, are commanding 
greater attention as a result of process 
improvements, better packaging 
methods, and a more complete under- 
standing of their inherent characteris- 
tics and limitations. 

More than 80,000 kw of power 
have been installed by General Elec- 
tric in applications such as electro- 
plating, anodizing, copper refining, 
aluminum pot lines, gas production, 
steel mill processing, welding, power 
to d-c magnet coils, and battery 
charging. 

High power germanium junction 
type of rectifier has an extremely low 
forward resistance (Fig. 2) and is 
ideal from an efficiency standpoint 
for applications requiring low to in- 
termediate voltage outputs, at high 
current. 

Because of its inherent characteris- 
tics, the germanium rectifier does not 
have a so-called nominal current rat- 
ing. Its current rating is determined 
by the application, ambient tempera- 
ture, degree and type of cooling, 
magnitude and frequency of short 
circuit current, steady state load 
current, and input voltage. 


TYPICAL STATIC FORWARD 
CHARACTERISTIC OF 
9/16 IN GERMANIUM CELLS 
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Fig. 2. High power junction type of rec- 
tifier has very low forward resistance 
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How to Use the Germanium Rectifier 


The germanium wafer is approxi- 
mately 0.020 in. thick and the ability 
of the cell to handle large currents 
and dissipate large amounts of power 
depends largely on the packaging and 
cooling of the assembly. A maximum 
permissible junction temperature is 
established which would assure long 
life and extreme reliability. Tem- 
peratures in excess of this maximum 
would aggravate the presence of any 
contaminants, if they were present, 
and eventual deterioration of the cell 
would occur. Enclosure of the ger- 
manium sandwich in a hermetically- 
sealed housing has assured protection 
against entrance of any external con- 
tamination. 

Maximum permissible junction 
temperature for the heavy power 
germanium rectifier, Type 6RA14 
(Fig. 1) is 75C. This 75C value should 
be equal to or greater than the total 
sum of the ambient temperature plus 
the steady state temperature rise 
plus the transient or overload rise. 


Steady State Losses 
Under steady state conditions, the 
temperature at the junction of the 
cell is due to these contributing fac- 
tors: ambient temperature and for- 


ward and reverse power losses. If it 
were ideal, the rectifier would not 
have forward resistance and infinite 
reverse resistance. Consequently, no 
power would be dissipated in the 
cell, and the theoretical maximum 
conversion efficiency would be ob- 
tained. Actual characteristics, how- 
ever, depart from the ideal and power 
is dissipated by the cell during both 
the forward conduction and reverse 
blocking portions of the cycle. 

As for forward losses: the forward 
current causes a forward voltage drop 
at the lower current densities by vir- 
tue of there being a P-N junction or 
barrier layer. At the higher current 
densities the forward voltage drop is 
a result of the presence of solders, 
bulk material and the unmodulated 
semi-conductor. At low current densi- 
ties the voltage-current characteris- 
tics are non-linear (voltage drop va- 
ries logarithmically with the current 
and a function of the junction re- 
sistance, while at the higher current 
densities the fixed resistance predom- 
inates and the voltage drop becomes 
proportional to the first power of 
current. The forward power dissipa- 
tion curves are given in Fig. 3. 

As for reverse losses: if the P-N 
junction were perfect, only saturation 
current would flow with the applica- 
tion of a reverse voltage. Homo- 
geneity, however, is more difficult to 
obtain, the larger the contact surface. 
For example, better homogeneity is 
obtained with the point contact type 
than with the junction contact. The 


"Application Engineer, Rectifier Dept. 
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Fig. 3. Forward power dissipation curves for 6RA14 germa- 


nium rectifier, plotted as function of average current per cell 
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Figs. 4, 5, and 6. These graphs show the inverse losses as a function of rms inverse volts for 15 and 30, 50, 65v cells 


reverse losses in the junction type of 
rectifier are primarily due to surface 
effects and improper wetting which 
form shunt paths for current flow. 
Figures 4, 5, and 6 show the inverse 
losses as a function of rms inverse 
volts for the 15 and 30, 50, 65 v rms 
rated rectifiers, respectively. 

It may be concluded from the 
above that the presence of the for- 
ward and reverse losses and their 
contribution to junction heating must 
be considered in the application of 
these semi-conductors. The steady 
state thermal resistance of the recti- 
fier package in deg C_ watt as a func- 
tion of cooling air velocity is given in 
Fig. 7. Watts referred to in this figure 
are the total steady state watts which 
are equal to the sum of the steady 
state forward and reverse losses. 


Transient State 

Under overload or fault conditions 
the rectifier is subjected to large 
currents which could destroy the cell 
if precautionary measures are not 
taken. These overloads contribute 
additional watts which must be dis- 
sipated by the cell and its heat sink 
assembly. For short time intervals 
(generally less than 50 milli-seconds) 
the capability of the rectifier to 
handle the large currents is primarily 


RMS LINE-TO-LINE VOLTS 


a function of its effective area. 

Therefore the rectifier must be 
applied in a manner which allows it 
to handle these overloads or faults 
without failure. Figure 8 gives in- 
formation as to the additional degrees 
centigrade rise or watts that may be 
handled as a function of time (over 
and above the steady state watts). 

The curves given in this article 
must be used on a somewhat trial- 
and-error basis to obtain the opti- 
mum number of rectifier components. 
This was done intentionally, so that 
the curves would be applicable to all 
types of applications. If only one 
curve in the form of peak current 
versus time were included it would 
actually satisfy only one condition 
since a single steady operating condi- 
tion would, of necessity, have been 
assumed. 


Series and Parallel Operation 

Germanium rectifiers may be con- 
nected for both series and parallel 
operation. To maintain a balance in 
voltage across the series rectifier 
string, it is recommended that each 
rectifier be shunted with a resistor. 
The value of resistance chosen should 
be such that it compensates for varia- 
tions that exist in the reverse charac- 
teristics of the cells that are assem- 
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Fig. 7. This shows steady state ther- 
mal resistance of rectifier package 


bled in the series string. The lower 
the value of resistance, the better the 
distribution of voltage. 

Of course, there are efficiency and 
loss factors to be considered in the 
design of equipment. As a general 
rule it may be said that the value of 
resistance to be used should not ex- 
ceed an amount which would bleed 
off a value of current approximately 
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Fig. 9. Instantaneous 


reverse characteristics of %%¢-in. 


dled as a function of time over and above steady state watts cells. Leakage from 65-v cell at 80 inverse v equals 118 ma 
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R= SHUNT RESISTANCE 


Fig. 10. Series connection of two germanium rectifier cells 
per arm of three-phase bridge circuit. This is typical plan 


equal to two times the reverse leakage 
of the cell at the operating inverse 
voltage. For example, if it is assumed 
that the cell is operating at 80 peak 
inverse volts, the leakage current 
from Fig. 9 (65-v rms cell) is seen to 
be 118 ma. The value of shunt re- 
sistance to use, therefore, is 

R = verte 340 ohms. 

(2) (0.118)amps 

A typical connection diagram is 
shown in Fig. 10. 

For purposes of paralleling, the 
Rectifier Department of General 
Electric has established a_ testing 
procedure whereby each germanium 
rectifier stack is forward grade coded. 
Stacks having the same code number 
may be assembled in parallel, for 
optimum load sharing (Fig. 11). 

Because of the small mass and con- 
sequently low thermal capacity of the 
germanium cell, it is imperative that 
it not be exposed to excessive currents 
for any extended period of time. It 
becomes necessary, therefore, to limit 
or interrupt currents that are capable 
of destroying the cell. 

Current limiting fuses and breakers 
are being used in most present-day 
equipment for protection purposes. 
Proper coérdination, however, must 
be obtained between the characteris- 
tics of the current limiting fuse, the 
tripping time of the breaker, the 
available fault current, and the over- 
load characteristic of the rectifier 
stack. 

The current limiting fuses are gen- 
erally assembled one for each parallel 
path of a circuit element for purposes 
of protecting the good cells in the 
event that a cell develops an internal 
short. The good cells would feed into 


These voltage transient peaks must 
be kept within reasonable limits. 

For protection against high-fre- 
quency voltage transients, it is rec- 
ommended that capacitors of ap- 
proximately 10 to 20 microfarads be 
connected from each _ transformer 
secondary phase to ground. 

Also, because of the recovery phe- 
nomena associated with germanium 


Fig. 11. For optimum load sharing, parallel connection of 
two germanium rectifier cells per arm of three-phase bridge 


rectifiers, it has been found that a 
germanium rectifier can fail during 
recovery if high voltages are imposed 
as a result of a sufficiently fast rise 
time in reverse voltage. The recom- 
mendation is that capacitors (ap- 
proximately 20 microfarads) be con- 
nected across each rectifying arm or 
circuit element. Lead inductance 
should be minimum. THE END 


EXAMPLE 
250 kw 50 d-c v anodizing application utilizing a three-phase, full-wave bridge circuit. Calcu- 
lated fault current in order of 25,000 d-c amp. Ambient temperature 40C and cooling air is sup- 
plied at 1500 linear fpm. Current limiting fuses and circuit breaker (interrupts within 3 cycles) are 


being used for protection. 


(a) How many rectifiers in parallel are required? 
(b) What is the total number of rectifiers required for the application? 


Answer to A 


(1) From previous calculations, it was determined that the minimum number of cells that would 
satisfy both the steady state and fault conditions (optimum operation for a ratio 


fault current 
steady state load current 


was such that 13.5C rise should be allowed for the overload condition. Hence, the allowable 


steady state rise is 75C — 40C 


13.5C = 21.5C = T... 


From Fig. 7 the thermal resistance of the package (R;) at 1500 fpm is seen to be equal to 


0.4 C/watt. 


Steady state total watts = = 
R, 0.4 


= 54 watts 


Using Fig. 5 (50-v rms cell) and estimating the rms inverse voltage to be approximately 37 v 


(50 + 1.35), the inverse loss is seen to be 3.5 watts. 
Forward watts loss (steady state) = Total steady state losses 


3.5 = 50.5 watts. 


inverse losses = 54 


From Fig. 3, the steady state average current rating per cell for the 3 0 F.W.B. circuit with 
50.5 watts forward dissipation is 73 amp average per cell. 


5000 


Number of rectifier cells required in porallel = 3x73 = 23 


As a cross-check the total watts being dissipated under overload conditions equals the 
steady state watts plus the additional watts contribution due to the overload. From Fig. 8 
the overload watts for a 13.5C rise and 3-cycle time interval is 370 watts. Hence total 
watts (during overload) = 54 (step 3) + 370 = 424 watts. 

From Fig. 3, the average current per cell (using transient characteristic due to 180 deg 
conduction period per cell as a result of a d-c fault) with 424 watts dissipation per cell is 
found to be 360 amp average per cell. 


25,000 


and hence blow the fuse that Is In 
Hen Pa mber rallel Ils r rad = = hecks). 
ence, iu er parallel cells requ x 23 (c ec s) 


series with the faulty cells. The 
breaker, of course, which has a char- 
acteristic which lies below that of 
either the cell or fuse should inter- 
rupt current within a specified time 
when an external fault develops. 

It has been found through test that 
voltage transients may exist when a 
circuit is first energized, and also 
when current flow is interrupted. 


Note: This is the method which was used to determine 13.5C rise starting point in step 1. Maxi- 
mum of three trials is required to arrive ot curve to determine optimum conditions. 


Answer to B 
Since a three-phase bridge circuit is being used, the basic cell combination is 6 — X — Y; the 
6 specifying six circuit elements; the X, number of series cells; and Y, number of parallel elements. 
Hence, the circuit combination becomes, 6-1-23, and cross multiplying, the total number of 
rectifier cells becomes 6 X 1 X 23 = 138. 
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ULTRASONIC CLEANING has 
made it possible to salvage many 
types of meters and similar devices, 
even those which formerly had to 
be scrapped. The ‘“‘Sonogen”’ ultra- 
sonic generator used for this method 
is a model AP-25-B, together with 
a type T-52 tank-transducer combi- 
nation. Dimensions of the tank are 
7's by 9 by 13 in. high, which gives 
the tank an effective cleaning area of 
52 sq in. 

The generator converts 115-v 60- 
cycle a-c into high-frequency (38 ke) 
electrical energy and, by means of 
the transducer, transmits mechanical 
vibrations of the same frequency 
into the cleaning fluid. Cavitation, 
which is a continual rapid build-up 
and collapse of pressure, is set up, 
causing very intense scrubbing action. 
It literally blasts the oil, grease, 
sludge, carbon, soot and other con- 
taminants from any part suspended 
in the cleaning fluid. The process is 
quick, with a minimum of hand 
labor. 


Because these high-energy pres- 
sure waves are transmitted in all 
directions, even those areas which 
are normally inaccessible by other 
methods can be cleaned, such as 
blind holes, crevices, undercuts, 
threaded sections. Anti-friction bear- 
ings, especially, are cleaned very 
effectively and quickly, without dis- 
assembly. 

The cleaning fluid frequently used 
in cleaning meter components ultra- 
sonically is trichlorethylene, at tem- 
peratures of 110 to 140 F. However, 
water solutions of alkaline detergents 
may be preferred for certain types 
of deposits, especially where redis- 
tillation and recovery of solvents is 
not feasible. 

Tank transducer units holding up 
to 25 gallons of cleaning liquid are 
available, driven by larger Sonogen 


‘ultrasonic generators. For additional 


information, write The Editor, 
POWER ENGINEERING, or jot Sonogen 
on the return postcard inserted else- 
where in this issue. 


Quick Cleaning With Ultrasonics Saves Meters 


Components to be cleaned are hung on 
a wire, immersed in the fluid with the 
ultrasonic power turned on, and agi- 
tated for about one-half to three min 


It's Easy to Use This New Epoxy Resin Cement 


A NEW aluminum-filled epoxy 
resin is being marketed in self-meter- 
ing tubes to give additional conven- 
ience and economy in its many appli- 
cations. This resin-catalyst system 
comes packed in two collapsible tubes. 
The proper proportions of resin and 
catalyst are accurately measured 
automatically by squeezing out iden- 


tical lengths of each material from 
its respective tube, onto a glass or 
wood surface. The two different col- 
ored components are then mixed to a 
uniform color. Additional amounts 
can be mixed if needed, or the tubes 
stored for later use. 

This material can be used as a 
patching medium for wood, metal, 


Compound being used to make repair in cast iron pipe. Patch can later be sanded 
or filed smooth if original contour is desired. Note separate tubes of compound 
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plastics and concrete. It is highly 
recommended as a smoothing and 
caulking compound, and as a repair 
cement for tanks, pipes, conduits, 
and windows. Compounded from the 
same materials now being used for 
cementing airplane parts together, it 
can be used as an adhesive material 
for bonding metals, wood, concrete 
and glass. Being water and oil-resist- 
ant, this product lends itself to many 
repair jobs around power equipment; 
it also resists acids and alkalis, and is 
non-flammable. 

Compound can be applied to verti- 
cal surfaces without sagging, and is 
said to retain this quality after 
extended storage. After catalyst has 
been added to the base material, the 
product hardens at room tempera- 
ture; or for quick repairs it can be 
set in a short time by the addition 
of heat. Finished repairs can be 
machined by conventional means to a 
feather edge, and will withstand con- 
siderable mechanical shock — due to 
the flexibility of the compound. 

The family of epoxy resins was 
first announced only a short time 
ago, yet their amazing adhesive val- 
ues have led to many new applica- 
tions in the industrial field. The 
combination of aluminum powder 
and the epoxy resin has resulted in a 
compound which opens up a field of 
repairs thought impractical hereto- 
fore. 

For additional information on this 
product and its uses write the Editor, 
or jot Epoxy Resin Cement on the 
prepaid return post card elsewhere 
in this issue. 
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Future power engineers, students in mechanical engi- 
neering at University of North Dakota, get demonstration of 
new Babcock & Wilcox boiler from model. Lecturer is W. R. 
Little of B&W. Demonstration is part of company’s college 
program. Edward Lawson heads Dakota engineering school 


Torture test for enclosed electric 
motors is given by sou'wester-clad 
GE technician ably aided by fire hose. 
Water at 8 psi strikes all areas 


World’s most intense source of irra- 
diated cobalt for its size (1.18 in. long, 
0.3-in. diam, 2640 curies) is monitored 
by Phillips Petroleum Co for safe han- 
dling under water. Capsule goes to 
the Argonne Cancer Research Hospital 


Testing big ones at Allis-Chalmers’ steam turbine assem- 
bly pit. These are 150-mw and 100-mw double-flow, tan- 
dem-compound steam turbines with side-crossunders. Shop 
pipe on left unit shows location of side-crossunder. Side- 
crossunders need not be removed for turbine inspection 


K. K. Kennedy, reactor maintenance supervisor, Atomics Inter- 
national, at control rods of Sodium Reactor Experiment. Heat pro- 
duced experimentally by this reactor in the Santa Susanna moun- 
tains near Los Angeles is converted into electricity by Southern 
California Edison and fed into their system. Company pays 45 
cents per million Btu. Reactor uses sodium as liquid metal coolant 
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On River Rouge, Detroit Edison's newest generating sta- 
tion houses some of the world's most powerful equipment for 
producing electricity. Station's second steam turbine gener- 
ator (out of three) recently went into operation, adding 260,- 
000 kw, upping system's total capacity to over 3,000,000 kw 
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Life in a vacuum—for resistance wire, that is—being 
checked with an optical pyrometer at Hoskins Mfg Co. This 
special vacuum-atmosphere equipment tests multiple resist- 
ance wire specimens in vacuum as low as 0.5 microns, 
throughout resistance heating test range of 1600 to 2600 F. 
Equipment also furnishes helpful data on alloys for h-t use 


Life in a tower for nation's engineers is expected to 
become oa reality late in 1960 when this striking building 
for a new United Engineering Center will be opened for 
occupancy on United Nations Plaza between 47th and 48th 
Streets in New York City. The $10,000,000 Center will re- 
place present Engineering Societies Building on 39th St 


First 3-part railroad car, designed by Westinghouse for 
transporting huge power transformers, has two identical 
sections each 30 ft long with steel framework, underframe 
and wheel trucks. Framework is anchored to two “halves,” 
holds transformer suspended in center, only 6 in. above 
the rails. Car closes up (right photo) for return trip 


| | > 
14 
; 
7 
Re 
= 
83 


Evaporator or Demineralizer— 
Which is Best? 


Lively argument still continues over the comparative advantages of 
these two methods of providing feedwater for modern steam gener- 
ators. This article—and one to follow—present pertinent facts 


By EVERETT P. PARTRIDGE 
and S. R. OSBORNE* 


URING the quarter of a century 
from 1925 to 1950, the unit of 
measure for substances dissolved in 
boiler feedwater shifted slowly from 
grains per gallon to parts per million. 
Seven years ago, a level of 1.5 ppm 
of dissolved solids was used for a com- 
parison of the relative merits of evap- 
oration and demineralization.' Now, 
however, we are rushing headlong in- 
to the era of ultra-purity, with parts 
per billion as the new criterion. An 
item appearing recently states that 
the feedwater for Avon No. 8 of the 
Cleveland Electric Illuminating Co 
should contain no more than 50 ppb 
of total solids.” 


Why Ultra-Pure Water? 

Why is ultra-purity to this degree 
required? At the moment, such a 
specification presumably involves a 
“factor of ignorance’’ greater than 
normal, for Avon No. 8 will be a once- 
through supercritical-pressure boiler 
of the Sulzer type, designed to deliver 
to the turbine throttle 1,715,000 lb 
per hr of steam at 3500 psig and 1100 
F, with reheat to 1050 F. 

At a pressure above the critical 
value of about 3200 psi there can be 
no mechanical separation of liquid 
from vapor to remove the last bit of 
concentrated boiler water from steam 
prior to superheating. The feedwater 


Table |. These comparative data were determined in the 
laboratory for station make-up prepared by both methods 


entering such a supercritical unit 
must therefore either pass through 
the long circuit carrying everything 
initially present in it, or it must de- 
posit some of its burden along the 
way. How much if anything can be 
carried in solution by water at 3500 
psig and 1100 F is largely unknown 
today. 

It is no wonder, therefore, that the 
purest water believed to be attain- 
able has been specified for Avon No. 
8. Make-up will be prepared by two- 
stage demineralization. In addition, 
condensate will be polished continu- 
ously by a mixed-bed unit through 
which part of the feedwater will be 
bypassed. 

Feedwater containing 100 ppb of 
dissolved solids is expected to suffice 
for the once-through supercritical- 
pressure unit at Eddystone Station 
of Philadelphia Electric Company.* 
This is planned to produce 1,540,000 
lb per hr of steam at 5000 psig and 
1200 F at the turbine throttle, al- 
though initial operation will be limited 
to 1150 F. There will be two stages of 
reheat to 1050 F, with pressures ap- 
proximating 1050 and 250 psig. De- 
mineralization will be used to provide 
make-up with a solids content of less 
than 100 ppb. If leakage of cooling 
water occurs through the condenser, 
a bypass demineralizer capable of 
handling a substantial portion of the 
condensate will be employed to re- 
move solids thus introduced. 

Even somewhat less purity ap- 


peared to be satisfactory during a 
4000-hour run of a pilot plant for the 
supercritical-pressure boiler now in 
service at Philo Station of American 
Gas and Electric Service Corpora- 
tion. This boiler has been designed to 
produce 675,000 lb per hr of steam at 
4500 psi and 1150 F with double re- 
heat, first at 1225 psi to 1050 F and 
then at 185 psi to 1000 F.‘ The boiler 
water is to contain no more than 500 
ppb of solids. 

Russian scientists, working with a 
pilot unit of about 26,500 lb per hr 
capacity at 300 ata (4266 psia) and 
600 C (1112 F), report 80 to 90 per 
cent carry-through of the 200 500 
ppb solid impurities in the feedwater.° 
Further experimentation in the 300 
700 ppb range of salt impurity re- 
vealed that any calcium or magne- 
sium is essentially all deposited in the 
boiler, but trace concentrations of 
sodium salts are almost completely 
carried away in the “steam.”’ They 
conclude that, in the supercritical 
range, condenser leakage and make- 
up purity must be such as not to re- 
sult in more than 50 ppb solids at the 
turbine throttle. One system sug- 
gested for removal of solids from the 
cycle is continuous blowdown from 
the wet stages of the turbine.’ 

A limit of 500 ppb of total solids 
has sufficed in the case of Sulzer once- 
through boilers operated in Europe 
at pressures well below the critical 
*Both of the Hall Laboratories, Inc.. 
Pittsburgh, Penna. 


Table Il. Similar spot check of make-up in a central station 
on Niagara River. Evaporator uses a bubble-tray purifier 


Purity of make-up produced by evaporation and by mixed- 
bed demineralization in Central Station A 


Concentration, ppm 


j 


| 


Evaporator Demineralizer 


Effluent 


Purity of make-up produced by evaporation and by mixed- 
bed demineralization in Central Station B 


Concentration, ppm 


Evaporator Demineralizer | 


Vapor 
Vapor Effivent 
Total solids at 105 C 0.78 0.57 _. TE 
| Volatile solids at 450 C 0.31 0.47 Total solids at 105 C 1.03 0.32 
| Fixed solids at 450 C 0.47 0.10 Volatile solids at 450 C 0.27 0.22 
*Sodium (Na) 0.145 0.014 Fixed solids at 450 C 0.76 ; 0.10 
Hardness (CaCO;) 0.113 0.024 
| Calcium (Ca) Sodium (Na) 0.05 0.027 
Magnesium (Mg) - io Potassium (K) 0.01 0.005 
Iron (Fe) 0.009 0.012 Hardness (CaCO;) 0.04 0.018 
| Silica (SiO.) 0.005 0.032 Iron (Fe) 0.08 0.008 
Sulfate (SO,) Copper (Cu) 
| Conductivity, mmho/cm 4. 5-6.8 <0.1 Silica (SiO») 0.04 0.013 | 
| * Potassium was found to be present only to a negligible extent. Sulfate (SO,) 8 P 
| 
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Table Ill (below) gives data on make-up for a new once- 
through boiler. Table IV (top, right) compares Table Ill 
carry over at half and full load, measured by sodium trac- 
ers. Table V shows vapor scrubbers’ effect on evaporator 


Evaporator 2 1 


Carry over from evaporators in Central Station C 


Concentrations, parts per million 


Date 6/10/56 7/2/56 
Total solids at 105 C 0.19 0.21 
Volatile solids at 450 C 0.08 0.13 
Fixed solids at 450 C 0.11 0.08 
Sodium (i4a) 0.017 
Potass'um (K) 0.002 
Silica (SiO-) 0.009 
Iron (Fe) 0.004 
Hardness (CaCO;) 0.044 


Half load (normal) 
Full load 


Effect of evaporator rating on purity of vapor 
in Central Station C 


Sodium (Na), ppm 


in brine in vapor 
662 0.068 
1090 0.303 


2 1 


7/18/56 7/18/56 


0.23 0.43 
0.15 0.19 
0.08 0.24 Scrubbing System 


8.8-ft bed of 


0.015 0.056 
0.001 0.003 
0.006 0.009 
0.007 0.010 
0.020 0.039 


2-in. bubble caps 
4.5-ft packing of 
20-u Fiberglas 


Effectiveness of three systems for scrubbing 
vapor from a submerged-coil evaporator (12) 


0.5-in. Raschig rings 
13-plate column with 


Average Over-all 
Decontamination Factor 


9x 10° | 
6x 10° 


4x10’ 


value. In these units, however, me- 
chanical separators: are used to re- 
move the last 3 or 4 per cent of resid- 
ual concentrated boiler water from 
the steam before it enters the super- 
heating section. The first unit of this 
type in the United States, constructed 
for Dayton Power and Light Com- 
pany, will produce 940,000 Ib per hr 
of steam at 2400 psig and 1050 F, 
with reheat to 1000 F. It is to be 
supplied with feedwater containing 
not more than 500 ppb of dissolved 
solids. 

At first glance, the requirements for 
recirculating boilers with steam drums 
seem of a much lower order of purity.* 
But the demand for ultra-pure feed- 
water is still present, even though not 
explicitly stated. If silica in the boiler 
water is to be kept at 1-2 ppm and 
blowdown is not to exceed 0.5 per 
cent, then silica in the make-up must 
be only 0.005-0.01 ppm more than 
equivalent to the magnesium ion. So 
again we find ourselves in the range 
of parts per billion, if only with re- 
spect to one constituent. 

Whether we talk about natural or 
controlled circulation in high-pressure 
boilers with steam drums or about 
once-through boilers at subcritical or 
supercritical pressures, we cannot es- 
cape the necessity for supplying make- 
up ultra-pure in at least some respect. 
Should we produce it by evaporation 
or demineralization? 


Capability of Processes 

There is a natural tendency to get 
sidetracked on a discussion of whether 
evaporation or demineralization will 
produce the purer water, as if “‘pure”’ 
water were an end in itself. But water 
need be only of sufficient quality so 
that the cost of whatever trouble it 
causes, added to the cost of attaining 
and maintaining that quality, pro- 
duces a minimum. Only because engi- 
neers are not yet sure what degree of 
purity will produce this minimum, 
do they ask for the greatest purity. 
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Measurement of purity has itself 
been uncertain. Evaporation of a 
large sample of water and weighing 
of the residue is time-consuming and 
may yield high values unless extreme 
precautions are taken to exclude dust. 

Estimation of dissolved solids from 
electrical conductivity requires elimi- 
nation of volatile constituents such as 
carbon dioxide, ammonia and amines, 
or accurate correction of the meas- 
ured conductivity for the effect of 
these substances. Even if this could 
be done precisely, we would still have 
the uncertainty of dealing with num- 
bers for the conductivity due to dis- 
solved solids of the same small order 
of magnitude as the conductivity cal- 
culated for pure water, 0.05 mmho 
per cm. Moreover, silica may be pres- 
ent in a form which does not con- 
tribute to the electrical conductivity. 

Currently there is great interest in 
the sodium tracer method * for esti- 
mating the carry over of dissolved 
salts from a boiler or evaporator. It is 
hoped that this may provide a basis 
for more accurate determination of 
performance. 

During the past decade the ex- 
tremely low figures for dissolved sol- 
ids and silica attainable by demineral- 
ization have been reiterated so many 
times that this process is now almost 
synonymous with ultra-purity. In 
contrast, the manufacturers of evap- 
orators have generally been content 
to guarantee no better purity than 1 
ppm of dissolved solids, extending 
themselves only occasionally to prom- 
ise 0.5 ppm '' or lower. 

A survey by the Prime Movers 
Committee of the Pennsylvania Elec- 
tric Association in 1949, covering 22 
evaporators installed after 1938, 
showed that only seven of these were 
capable of producing at full rated 
capacity a vapor containing no more 
than 1 ppm of dissolved solids. Bu- 
chanan and Pace," describing the 
experiences of the Duquesne Light 
Company, emphasized four points 


which would allow this level of purity: 

1. Purchase of an evaporator of 
adequate size (capacity four times 
calculated make-up); 2. design sta- 
tion so that operation of evaporator 
is not affected by turbine load 
changes; 3. provide feedwater to the 
evaporator of such quality that oper- 
ation will be continuous without cor- 
rosion and scale troubles (periods be- 
tween inspection and cleaning have 
been as long as 5 to 10 years); 4. de- 
termine optimum load, water level 
and liquor concentration and operate 
under these conditions. 

It is not difficult to find cases where 
demineralization is producing water 
of higher purity than is evaporation. 
The comparative data in Table I 
were determined by our laboratory 
for a central station where make-up is 
prepared by both systems. Water 
from the Ohio River is clarified and 
filtered. This goes directly to the 
mixed-bed demineralizing plant but is 
zeolite-softened before feeding to the 
evaporator. The solids were deter- 
mined by evaporation of 27 liters of 
sample in a special laboratory evap- 
orator equipped with an efficient filter 
for the entering air. 

Studying the data, we see that the 
demineralizer, the resin in which had 
recently been replaced, was perform- 
ing excellently. The conductivity of 
the effluent reported by the plant 
was less than 0.1 mmho per em. Our 
determination of fixed solids at 450 C 
gave only 0.1 ppm. However, 0.032 
ppm of this was silica. The evapora- 
tor was easily meeting its guarantee 
of 1 ppm of dissolved solids, although 
this was not apparent from the uncor- 
rected reading for conductivity. 

The major constituent in the carry 
over was sodium sulfate, but only one- 
sixth as much silica was present as in 
the effluent from the demineralizer. 

A similar spot check of make-up 
in a central station on the Niagara 
River yielded the data of Table II. 
Here the sample from the demineral- 
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izer contains only 0.1 ppm of fixed 
solids at 450 C, of which 0.013 is 
silica. The evaporator, which is 
equipped with a bubble-tray purifier, 
shows less total carry over of the nor- 
mal constituents of the brine than in 
the preceding case represented by 
Table I, although silica is higher. The 
condensed vapor is obviously corro- 
sive, as indicated by the high values 
for iron and particularly for copper, 
which searcely could be accounted for 
by carry over. Since these would be 
present as oxides after ignition of the 
platinum evaporating dish, they 
would represent about 0.48 ppm of 
the 0.76 ppm of fixed solids at 450 C. 
Actual carry over of fixed solids 
would thus appear to be less than 0.3 
ppm, but control of corrosion by the 
condensed vapor is needed. 

In another plant test not conducted 
by us, a bubble-tray evaporator op- 
erated at up to 110 per cent of design 
rating is reported to have produced 
vapor containing not more than 0.2 
ppm of dissolved solids from brine 
averaging 2800 ppm of solids. 

The data in Table III were deter- 
mined recently by us for a plant in- 
vestigating evaporation of make-up 
for a new once-through boiler. Solids 
were determined in the laboratory 
evaporator. The fixed solids at 450 C 
ran about 0.1 ppm in three of the 
samples and 0.24 in the fourth. 

This evaporator is a bent-tube unit 
installed in 1954. Rated to produce 
20,000 lb per hr of steam containing 
not more than 1 ppm of dissolved 
solids from brine containing 3000 
ppm, it has a disengaging surface of 
approximately 125 ft * and a centrifu- 
gal moisture separator. The data in 
Table 3 were obtained at approxi- 
mately half load, corresponding to 
normal operation. A comparison of 
carry over at half load and at full 


“FOUR-SQUARE” silicon iron, a 
new kind of sheet material designed 
to increase the efficiency of trans- 
formers, motors and generators, has 
been developed at the General Elec- 
tric Research Laboratory. 

The new doubly-oriented magnetic 
sheet material, which is easily mag- 
netized in four directions and can 
be made in a wide range of useful 
thicknesses, has been produced by 
theoretical metallurgists working side- 
by-side with processing experts. 

Lower energy losses and reduced 
noise in many types of electrical 
equipment can be expected when 
four-square silicon iron gets into 
actual production, according to GE 
researchers. 

Doubly-oriented magnetic sheet 
has been a research goal for more 
than 20 years, ever since meta!lurgists 
learned how to make singly-oriented 
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load is given in Table IV. These 
measurements by the sodium tracer 
method indicated 4.5 times as much 
carry over at the higher rating and 
higher concentration of brine. The 
“decontamination factor” from brine 
to vapor was 1 x 10* at half load 
but decreased at full load to 3.6 x 10°. 

Still better performance than this 
is possible if the manufacturers of 
evaporators wish to develop their 
equipment to meet the new demands 
for ultra-purity and if the prospec- 
tive customer concludes that such 
improved equipment is attractive in 
spite of a presumably higher initial 
cost. 

For example, as shown in Table V, 
decontamination factors ranging from 
9 x 10° to 4 x 10’ were obtained by the 
use of vapor scrubbers packed with 
various materials in tests with an 
evaporator concentrating radioactive 
wastes.'* 

This investigation incidentally re- 
vealed an interesting variation in 
purity of vapor as the rate of evapo- 
ration was increased without scrub- 
bing devices in the system. Up to a 
rate of from about 20 to 30 lb of 
vapor leaving a square foot of dis- 
engaging surface per hour, the purity 
progressively improved. Then, with 
further increase in rate, purity fell off 
sharply. 

It is interesting to compare this 
range for the transition point with 
the statement by Buchanan and 
Pace '® that an evaporator with a 
nominal rating of 10,000 Ib per hr 
and a disengaging area of 90 ft* should 
actually be operated at 25 per cent 
of nominal capacity. Such operation 
would produce about 28 lb per hr-ft * 
of vapor. The excellent results of 
Table II with a much higher vapor 
release of approximately 70 lb per 
hr-ft * presumably attest to the effec- 


New Material Will Improve Transformer Efficiency 


sheet materials that can be easily 
magnetized in two directions (back 
and forth lengthwise along the sheet). 
“‘Orientation’’ in silicon iron is 
achieved by aligning the individual 
crystalline grains in the finished sheet 
material. The doubly-oriented four- 
square effect is produced by a differ- 
ent kind of alignment (technically 
referred to as ‘cube texture’’) which 
gives excellent magnetic properties 
not only back and forth along the 
sheet but also back and forth across 
the sheet. 

By properly lining up the sheet in a 
transformer, generator or motor, 
most but not all —of the mag- 
netic flux can be carried in these 
“easy”’ directions. 

The new magnetic sheet is cur- 
rently in pilot-plant production at 
the General Electric Research Lab- 
oratory. 


tiveness of the centrifugal moisture 
separator. 

As we consider the possibilities of 
vapor scrubbing on one hand and of 
conservative sizing on the other 
against the background of known per- 
formance of individual evaporators, 
we think evaporation is fully capable 
of producing make-up sufficiently 
free of dissolved solids to be fed to 


once-through boilers operating at 
either subcritical or supercritical 
pressure. Engineering judgment of 


economic analyses will then determine 
whether evaporation or demineraliza- 
tion should be chosen. THE END 
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Four-square iron is made in much the 
same way as single-oriented materials. 
Rolling and heat-treating of cast ingots 


produces long sheets about 12 in wide 
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Fig. 1. Principle of thermionic con- 
verter. New approaches to design of 
cathode, anode, materials used, and 
gas environment have smoothed path of 
the electrons to make an electric circuit 


converter, holds bulb lit with elec- 


IRECT CONVERSION of heat 
energy into electrical energy has 
been achieved in a unique electronic 
device developed at General Electric 
Research Laboratory. 

Invented by Dr. Volney C. Wilson, 
a new thermionic converter takes ad- 
vantage of the simple fact that elec- 
trons can be “boiled out”’ of a hot 
metal! surface and used to produce an 
electric current directly (Fig. 1). Ex- 
perimental converters already have 
changed more than eight per cent of 
the applied heat energy into electric 
power. 

The hope is that thermionic con- 
verters ultimately may be able to 
change more than 30 per cent of heat 
energy directly into electricity (com- 
pared with the 40 per cent rate of 
most efficient steam turbine gen- 
erators). However, as of now the 
thermionic converter is an experi- 
mental lab device only and its com- 
mercial application is a question for 
the future. 


Boiling Out Electrons 

Thermionic converters combine 
several known scientific principles in 
a novel manner. Two electrodes with- 
in the tube-like device are maintained 
at high, but different, temperatures. 
New approaches to the design of the 
electrodes, the materials used, and 
the gas environment within the en- 
velope have resulted in a more effi- 
cient flow of electrons than ever 
noted before. 

In explaining his invention, Dr. 
Wilson said that when heat boils 


electrons out of the metal surface, it 
is analogous to lifting water to the 
top of a hill. “If we let the water 
flow down the hill, it can do work — 
run a water wheel, for instance — 
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Fig. 2. Volney Wilson, inventor of 


tricity generated directly from heat 


Getting Electricity from Heat—Direct 


but only if we can provide the water 
with a smooth, uninterrupted path 
down the hill. 

“The thermionic converter essen- 
tially smooths the path of electrons 
from a hot electrode (above 2500 F) 
to a cooler one, and removes barriers 
which in the past have absorbed the 
energy before it could do useful work 
in an electric circuit.” 


Other Ways 

Most previous methods of convert- 
ing heat directly into electricity 
without rotating machinery have 
been based on the thermocouple, a 
device long used for measurement 
and control functions. Thermocou- 
ples using a junction of two different 
kinds of metal produce small electric 
currents when heated, but their effi- 
ciencies normally are well below one 
per cent. 

One obvious difference between the 
thermionic converter and the thermo- 
couple is that in the former the met- 
als are separated by a gas at very 
low pressure. There is an electric flow 
between the electrodes, but there is 
less flow of heat than through a 
metal. Thus the electrodes can be at 
different temperatures, and the effi- 
ciency is greatly increased. 

The trouble any electron has in 
passing from one electrode to another 
is called the “‘space-charge”’ effect. 
The electron tends to be repelled by 
the trillions of other similarly charged 
electrons. In the thermionic envelope, 
positively charged ions are set up in 
the atmosphere between the elec- 
trodes. These ions act as_ police- 
men, allowing millions of negatively 
charged electrons to reach the anode, 
thus creating a flow of current. 

General Electric is reported to be 


Fig. 3. Thermionic converter looks like 
this, is now used as experimental device 


investigating several approaches to 
the problem of converting heat di- 
rectly into electricity, including ther- 
mocouples using semiconductors. 

For nearly every vacuum-elec- 
tronic tube device or system there is 
a similar solid-state semiconductor 
method of accomplishing a similar 
electrical result, G-E researchers 
point out. The semiconductor device 
corresponding to the thermionic con- 
verter is a thermo-junction which, 
upon heating, will produce a flow of 
current and power in an external 
circuit. This same semiconductor 
junction may be used to produce heat 
when the current flows in one direc- 
tion, or to produce cold when current 
flows in the opposite direction. 
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Rapid expansion during wartime necessitated the installation of 
twenty-two boilers—in 5 locations—at Convair'’s San Diego plant. 
A new central plant has replaced the scattered units, with a hand- 
some saving in labor, plus a sizable increase in operating efficiency 


ORFICE 


STEAM HEADER (BOILERS NO. 1@2 ONLY) 


BOILER 


FAN 


Fig. 1. Schematic diagram showing controls for regulating the flow of oil, gas 
and air supplies to boiler. Note control of air adjustment from master regulator 


Fig. 2. Feedwater regulators are two-element, and operate from drum level 
and steam flow, and in turn control the feedwater regulating valve to boiler 
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Centralizing Boilers Into Single 
Plant Pays Off at Convair 


By W. H. ODLE * 


ENTRALIZING its power facili- 

4 ties in a new boiler house has 
enabled Convair, a_ Division of 
General Dynamics Corp, to retire 
twenty-two old boilers.in four widely 
separated locations; also to reduce 
operating personnel, and_ increase 
boiler operating efficiency at its 
Plant No. 1, San Diego, California. 

Rapid expansion just prior to and 
during World War II was responsible 
for the original segregated power 
facilities. The plant was established 
in 1935 with the erection of one 
building of 225,000 sq ft area, and a 
small boiler plant. Subsequent ex- 
pansion resulted in the present plant, 
consisting of twelve main and over 
50 auxiliary buildings, having a 
combined area of 1.8 million sq ft. 
During the same period twenty-two 
boilers were installed, in five different 
locations, to serve the process and 
heating loads, of 20 and 80 per cent. 

Although this was the fastest and 
most opportune arrangement at the 
time, it left much to be desired in 
the way of convenience and econo- 
mies during normal production years. 
Thus, in 1953 a study was authorized 
to determine the best procedure for a 
planned modernization program. 

The survey covered such pertinent 
facts as condition of existing facili- 
ties; cost of overhauling and aug- 
menting existing equipment; cost of 
a replacement program; and operat- 
ing savings to be obtained from a 
completely new centralized boiler 
plant, over and above the costs of 
the existing installation. 

Results of the study indicated that 
a new centralized plant would pay 
for itself in approximately five years. 
With this recommendation from the 
power engineers, management au- 
thorized the modernization program, 
with the stipulation that it be spread 
over a 3-year period. 

Both design and construction were 
performed by the company’s engi- 
neers. One of the old boiler houses 
was selected as the site of the new 
central plant. The four old boilers 
were removed and two new ones 
installed the first year; another one 
the seccnd; and two more the third 
year. These are 125 psi, 40,000 Ib 
per hour, saturated steam, waterwall 
furnace, 3-drum, split section, pres- 
surized furnace, package-type units. 
Oil or gas can be used as fuel. 

Each boiler is equipped with man- 
ually operated soot blowers, feed- 
water regulators, and combustion 
control. Boiler load and fuel flow are 
controlled directly from an indicating 


*Senior Plant Design Engineer. Con- 
vair Division, General Dynamics Corp. 
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master steam-pressure controller, a 
full adjustable-range, direct-set type 
proportional instrument. It holds the 
steam pressure within a narrow con- 
trol band. 


Plant Operation Now Automatic 

In operation, air output loading 
from the master controller simultane- 
ously readjusts air and fuel flow. A 
bias adjustment of the master-load- 
ing permits shifting the load between 
multiple boilers supplying a common 
header. A combining relay combines 
the master controller signal changes, 
with the air flow signal in derivative 
form, so that air flow is increased or 
decreased temporarily by the master 
controller on every load change. A 
component controller balances steam 
and air flow signals in the correct 
predetermined ratio. 

The water level in each boiler is 
controlled by a two-element regula- 
tor, actuated by drum level and 
steam flow. Simple adjustments pro- 
vide for a rising, a lowering, or a 
practically-constant drum water level 
on an increasing boiler load. 

Centralizing the boilers necessi- 
tated rearrangement of several 15- 
psi steam lines for use in 120-psi 
service, and the installation of pres- 
sure-reducing stations at the building 
distribution centers. New steam lines 
were installed where needed, as was 
a new condensate return line. Six of 
the old condensate return pumps 
were converted for higher pressure, 
and an additional one installed. 

Where possible, existing monorail 
structures and bridges were used to 
support new. distribution piping. 
Three main buildings were dead- 
ended, and the reducing valves wére 
placed in the boiler house, to elimi- 
nate the costly conversion of existing 
tunnelled distribution piping. For 
one of these buildings, the pneumatic 
pilot and relief valve were placed at 
the building header. The pipeline, 
which was undersized for 15 psi, 
served as a reducing orifice down- 
stream from the reducing valve. 

All line trap discharges are con- 
nected to the pumped condensate 
lines. To avoid water hammer the 
discharge pipe was swaged to a nozzle 
end, bent to a 45 deg angle, and in- 
serted inside the condensate line. 

Junior bridge cranes were erected 
for the installation of two reducing 
stations inaccessible to a truck crane. 
These were left in place for future 
maintenance work. All other piping 
was erected with a truck crane, or 
rolled along the roof tops. The 3-year 
job was completed without a single 
lost time accident. 

Improvements resulting from the 
modernization program provided for 
new production methods, as well as 
increased operating efficiency. Some 
of the outstanding results are: 

1. Capacity increased from opera- 
tion at 50 per cent load factor in 
1953, to 100 per cent with a surplus 
capacity of 20 per cent in 1957. 

2. Operating efficiency is now 81 
per cent, as compared with an effi- 
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ciency of 62 per cent in 1953. 

3. Operating personnel reduced 
from 24 in 1953 to the present 9. 

4. All buildings are now effectively 
heated. Cold zones have been elimi- 
nated. 

5. New processes, requiring the 
higher pressure steam (high-tempera- 
ture cleaning, scotch welding, and 
metal bonding), have been intro- 
duced. 

6. Heating equipment using gas or 
electricity is being converted to 
steam. 


7. Plans are being prepared to use 
steam operated refrigerating equip- 
ment. This will improve the year- 
round use factor. THE END 


Principal New Plant Equipment 
Wickes Boiler Co 
Fairbanks-Morse Co 
Leahy Manufacturing Co 


Boilers 
Boiler Feed Pumps 
Combination Burners 
Feedwater Regulators 
Combustion Control 
Soot Blowers ) 
Hot Process Water 
Softener 


| Copes-Vulcan Division, 
Blaw-Knox Co 


Permutit Co 


Fig. 3. Central panel in the boiler room contains combustion control instruments 
such as master controller, steam-air flow recorders, and bias loading stations 


Fig. 4. Each of the five boilers is equipped with combustion control which can 
be switched from oil to gas firing, or vice versa, with minor adjustments for each 
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ASME Holds Annual 
Meeting at New York 


N ARKED by intense interest in 
i over 400 technical papers, and 
in the customary program of speeches 
by outstanding engineers in the field, 
the American Society of Mechanical 
Engineers annual meeting was held 
December 1 to 6, 1957, at Hotel Stat- 
ler and Hotel Sheraton-McAlpin in 
New York City. 

Of principal interest to power engi- 
neers were very practical papers and 
discussion on gas turbines, nuclear 
power, coal evaluation, new data on 
stokers and pulverized coal, water 
treatment, instrumentation, and use 
of computers and “electronic” brain 
systems. 

New concepts in stokers interested 
many of the members. F. C. Messaros 
and F. C. Belsak explained a new 
stoker in which the grate consists of 
block-covered cooling tubes con- 
nected into the boiler circulation. 
The blocks have tuyeres to admit air, 
the grate is inclined 14 deg, and the 
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whole assembly is vibrated by a 
vibration generator. Coal is fed at 
the high end, the vibration feeds it 
down the grates and the ash dis- 
charges at the rear. 

Paul O. Kock also described the 
development of a vibrating grate 
stoker, which is part of the develop- 
ment of the Bituminous Coal Re- 
search automatic coal-fired steam 
generator. 

Development and operating ex- 
perience of the jet-injection stoker 
were detailed by N. W. Young. This 
is a chain grate stoker with new 
design of both undergrate and over- 
fire air supply, designed to permit 
close control of combustion condi- 
tions. No arches are required. Young 
reported on: the types and sizing of 
coals that can be burned on this 
stoker; the excess air and power 
requirements; and the combustible 
loss and other operating factors. 

Advantages of solar furnaces for 


Fig. 1. Left. General view of speakers’ 
table at President's Luncheon, Decem- 
ber 2, 1957 annual ASME meeting, 
Hotel Statler, New York. Outgoing 
ASME President William F. Ryan spoke 
on The Blind Spot, the older engineer's 
oversight of the need for cultivating 
professional attitudes in younger men 


Fig. 2. Below. At annual business meet- 
ing of ASME, Willis Thompson showed 
this model of proposed new head- 
quarters building for entire engineering 
profession, to be built by United Engi- 


neering Trustees, Inc on United Nations 
Plaza. For this project, UET has already 
purchased land. Completion due 1960 


Fig. 3. C. E. Davies, ASME secretary 
for 23 years, makes retirement speech 
at annual banquet; joins UET group 
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research, as reported by P. E. Glaser, 
include: attainment of temperatures 
of over 6000 F; heat focused in small 
area; atmosphere that can be con- 
trolled, unlike fuel-fired furnaces. 
Also, a refrigerator, for use in remote 
locations, can be built using the 
absorption principle with the heat 
derived from solar rays, according to 
Chung, Williams, Lof, Fester and 
Duffie. 

Innovations in incinerator design, 
as exemplified in a new incinerator 
plant at Oyster Bay, Long Island, 
were described by W. Raisch. These 
include hydraulic ash handling, waste- 
heat steam and electric power genera- 
tion, low-pressure steam and water 
fly-ash removal, centralized control 
board, radiant heating in charging 
floor. 

W. T. Batcheller, discussing eco- 
nomics of heating and power systems 
for large industrial plants, analyzed 
in detail the power and steam loads of 
a specific plant. He showed how a 
program could be included for proc- 
essing available sub-bituminous coal 
to yield its by-products, the sale of 
which aids in reducing costs of pro- 
ducing steam and power. 

Steam from by-product fuels, such 
as char, coke, pitch, and wood, 
bagasse and others was covered by 
J. B. Walker, Jr. Steam from by- 
product industrial gases, by use in 
waste heat boilers, as for utilizing gas 
turbine exhaust, cement kilns, ore 
roasters and the like, was treated by 
F. G. Raynor. 

Unusual method of handling coal 
on the Public Service system, uti- 
lizing an outdoor active storage pile 


Fig. 4. L to r— Outgoing ASME President 
W. F. Ryan, banquet speaker Henry T. 
Heald, incoming president J. M. Landis 


Fig. 7. ASME registration lobby at Hotel 
Statler was scene of continuous activity, 
as members renewed old acquaintances 
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feeding to 4-hr bins inside, over each 
of 5 pulverizers, was detailed by 
R. A. Baker. 

Schalifer, Strout and Land dis- 
cussed application «of bonus-penalty 
method to coals being purchased or 
evaluated. H. B. Lammers analyzed 
utility fuel records and operating 
costs and concluded that the notion 
that coal should be bought on a 
cost-per-million Btu basis is not satis- 
factory, that comparative fuel costs 
should include the incremental costs, 
which he illustrated by data from a 
160,000-kw unit. 

Much interest was evoked by nu- 
merous papers on the gas turbine, 
the steam turbine, and particularly 
their uses in nuclear power plants. 
The land -gas turbine, said Jacobs 
and Landes, offers the simplicity of a 
self-contained prime mover. But ac- 
cessories such as ductwork, filters, 
silencers, starters, cooling devices 
and fuel handling must be wisely 
incorporated to insure best per- 
formance. 

Combined gas-turbine-steam-tur- 
bine cycles with supercharged boiler 
and its fuels were reviewed in detail 
by A. O. White. Cataldi, Cheng and 
Musick reported on tests for evaluat- 
ing resistance of various turbine ma-, 
terials to wet oxygenated steam, such 
as that from a boiling water reactor. 
Ohlgren and Hammitt reported on 
economic optimizations for compo- 
nents of nuclear-powered closed-cycle 
gas turbine power plants. 

John Parmakian showed how one- 
way, low-level surge tanks may be 
used for the control of water hammer 
in pumping plants, in case water 
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Fig. 5. President Ryan introduces ASME 


Director Frank L. Bradley at President's 
Luncheon on first day of annual meeting 


Fig. 8. Dean L. M. K. Boelter of UCLA 
receives ASME medal from President 
Landis for achievements in education 


separation occurs in the discharge if 
the pump motors fail. 

Diet for boiler allergies, stressing 
the advantages and limitations of the 
coordinated phosphate-pH control 
method, was treated by S. F. Whirl. 
Ammonia and hydrazine for high- 
pressure boilers, and their satisfac- 
tory use in 6 boilers in the Public 
Service Electric & Gas system, were 
detailed by R. I. Smith. Effect of 
mechanical factors on condensate- 
system corrosion, and the ways in 
which sound engineering in system 
design can reduce this corrosion, were 
explained by Dalbke and Wilkes. 

Continuous monitoring equipment 
for power plant cycles, using modern 
instrumentation for collecting per- 
formance information and computers 
for analyzing the information and 
obtaining best performance of the 
plant under full automatic control 
were explained by Imsland and Horn- 
feck. New type of flow straightener, 
using separated plates, and designed 
to provide a new accuracy of flow 
measurement in any piping system, 
was explained by Sprenkle and Court- 
wright. 

Besides the technical sessions, the 
meeting included the usual special 
events such as luncheons of the vari- 
ous divisions, the annual banquet, a 
special entertainment program for 
the ladies, inspection trips and college 
re-unions. The accompanying pic- 
tures show some of these events. 

James N. Landis of Bechtel Corp. 
was inducted as president of ASME 
for 1958, succeeding 1957 President 
William F. Ryan of Stone & Webster 
Engineering Corp. THE END 


Fig. 6. President Landis awards honorary 
membership to E. G. Bailey, while J. S. 
Morehouse, board on honors, watches 


Fig. 9. Members crowded ASME pre- 
print booth for technical papers, also 
display of various Society publications 
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WATER 


cON oO 


SLUDGE 
CONCENTRATOR? © MIXING ZONE 


to provide the ultimate 
in clarification 


Cochrane suspended solids contact coagulating and 
softening clarifiers are packaged units that combine a 
mixing zone at the bottom with a clarifying zone above. 
A bottom agitator in the mixing zone keeps old 
precipitates in constant suspension. Thorough mixing 
and contact between the old and new precipitates 
is thus assured. This results in a more complete reaction 
with a minimum in chemical requirements and 
retention time. In the clarifying zone the water 
is effectively separated from the slurry 
precipitates and clarified. 
The Cochrane reactor design is unique in its baffle 
and agitator arrangement, as follows: 
@ Radial Horizontal Flow—Not Upflow. Velocity 
decreases from center to launder. Slurry particles 
separate more efficiently from horizontal 
flow than from upflow. 
Slurry flow is downflow in clarifying zone below 
collecting launders—not upflow—thus 
preventing carryover of turbidity into effluent. 
Sludge settles only in annular concentrator 
outside of mixing zone. Maximum concentration 
results because no turbulence is present. 
This feature saves wastage of water in desludging. 
There is no premature loss of slurry strength 
in mixing zone because no sludge settles 
on the floor of mixing zone. 
Turbulence in mixing zone assures excellent 
mixing. A large, full-diameter agitator causes 
centrifugal outward flow, against the diverting 
baffle in front of the outer port and turns flow 
inwardly towards central port. 


Cochrane 


coRPORATI1O N 
3123 N. 17th STREET, PHILADELPHIA 32, PENNA. 


NEW YORK e PHILADELPHIA e CHICAGO 


Cochrane Water Conditioning Ltd., Toronto 4, Montreal 1, Winnipeg 1, Canada. 


Demineralizers @ Hot Process Softeners @ Hot Zeolite Softeners @ Dealkalizers © Reactors @ Deaerators ¢ Continuous Blowoff Systems 
Condensate Return Systems © Specialties 
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A Cochrane solids contact reactor is designed 


For more data circle 531 on Post Card 


STILLING 
BAFFLES 


DESLUDGE 


72' diameter, capacity 
GPD located in Texas. 


Two wnits 82' diameter—capacity 
20,000,000 GPD located in Wash- 


Representatives in Thirty Principal Cities in U.S., SanJuan, PuertoRico; Honolulu, 
Howaii; also: Paris, France; La Spezia, Italy, Mexico City, Mexico; Havana, 
Cuba; Caracas, Venezuela, San Diego, Chile; Manila, Philippine Islands. 


Pottstown Metal Products Div.—Custom built carbon steel and alloy products 
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CHEMICAL /-TOP OF AGITATOR CLARIFYING - 
AUNOER INLET | SLURRY DRIVE ZON © 
~ 
j INLET 
A 
72' diemeter, capacity 9,000,000 
GPD loceted in Georgio. 
| 
p,000,000 
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DETROIT STOKERS HELP REDUCE 
COST STEAM PINEHURST 


The Detroit Stoker Equipped Steam Plant at this Famous North 


Steam Plant, Pinehurst, Incorporated, showing Detroit 
Single Retort Stokers. Boilers are Babcock & Wilcox 
Integral Furnace Type EF. = ~ 
John F. Taylor, Manager Utilities... 


Wiley & Wilson, Consulting Engineers, Richmond, Va. 


Cost of steam per thousand pounds has been 
reduced 33.4% by the new stoker — boiler in- 
stallation, according to Mr. John F. Taylor, Utilities 
Manager, Pinehurst, Incorporated, Pinehurst, N. C. 

: Amount of steam generated per pound of coal has 
been increased 22%. 


The stokers are Detroit Single Retort Underfeed 
motor driven. . . the boilers are B&W Integral Furnace 
Type FF. A master regulator is connected to the , 

Detroit Adjustable Feed Control on each stoker and 
to the adjustable damper of each motor-driven fan 
to regulate fuel and air in proportion to the load. 


Detroit Underfeed Stokers provide high effi- 
ciency at low operating cost with small and medium 
size boilers. 


>, bet 


Write for Bulletins 


DETROIT STOKER COMPANY 


MAIN OFFICE AND WORKS: MONROE, MICHIGAN 
DISTRICT OFFICES OR REPRESENTATIVES IN PRINCIPAL CITIES 


Carolina Resort Serves three Hotels, seven other buildings. & 
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SELF DRAINING 
THERMOSTATIC TRAP 


TAYLOR IN 
COMPARATORS 
for FAST, ACCURATE 
pH, 
PHOSPHATE 
TESTS 


to insure precise 
control 


how to hook up 
a non-freeze installation 


Here is the piping layout recommended for outdoor 
service where a freeze-proof trap installation is required. 
First, install the strainer used to protect the vital 
working parts of the steam trap in a down position, 

so that condensate will not collect and freeze in the 
strainer body. Second, use a cooling leg of three feet 

or more. This is important because thermostatic traps 
recommended for this service operate on temperature 
differential. Third, use a trap with a constant 
downward flow that eliminates any possibility of 
condensate collecting in the trap and later freezing and 
damaging the working parts. Anderson Quik-Flex 
Industrial Thermostatic Steam Traps fulfill these 
non-freeze requirements. The only trap guaranteed 
“ freeze-proof for two years, these traps open instantly 
upon contact with cold air or condensate. Their 

until the sample matches one of the downflow type design keeps condensate flowing out of 
standards. Values are then read directly the trap so that it cannot freeze as it cools. 

from the slide. | Mail coupon for complete details. 

To determine water hardness with the 
ease and accuracy of our alkalinity 
titration, use the Taylor Total Hard- 
ness Set. 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Compar- 
ators to assure accurate results. All 
Taylor liquid color standards carry an 
unlimited guarantee against fading. 


Taylor Comparators allow you to 
make quick, accurate’ colorimetric 
tests for pH, phosphate, silica, nitrate 
and anti-sliming agents right on the 
spot. In a matter of minutes, you get 
dependable operational data to help 
you determine the exact amounts of 
chemicals needed to properly control 
scaling, corrosion, embrittlement or 
sliming in boilers, condensers or cooling 
towers. Tests are made by placing 
the treated sample in the middle tube 
and moving color standard slide across 


THE V. D. ANDERSON COMPANY 
division of International Basic Economy Corporation 
1950 West 96th Street * Cleveland 2, Ohio 

Please send additional information on Anderson 
freeze-proof Quik-Flex Thermostatic Steam Traps. 


Name Title 


SEE YOUR DEALER for Toylor sets or 


Company 


Address 


rep ° pp | 
Write direct for FREE HANDBOOK | 
“Modern pH and Chlorine Control”. 
Gives theory and application of pH 
control. Illustrates and describes 
complete Taylor line. 


W. A. TAYLOR “> 


410 STEVENSON LANE @ BALTIMORE 4, MD 


City Zone State 
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Unique Combination 


continued from page 68 


energy-balance method, and the so- 
called conventional method. Selec- 
tion may be made from one to the 
other by transfer switch, but it is 
expected that the direct energy-bal- 
ance method normally will be used. 

With the direct energy-balance 
method, the input of fuel to the fur- 
nace is directly regulated by the un- 
balance between the required output 
and the actual generator output, the 
air by generator output, and the tur- 
bine governor controlled to maintain 
steam pressure. The energy input to 
the furnace is directly controlled to 
give the desired generator output and 
the turbine keeps in step with the 
steam-generator output. 

So-called conventional method reg- 
ulates the turbine governor to give 
required generator output while the 
energy input to the furnace is con- 
trolled to maintain steam pressure. 
Combustion-rate anticipation is ob- 
tained from generator output plus 
regulation applied turbine-gov- 
ernor motor. Thus the steam genera- 
tor follows the turbine demand. 


Conclusions 


Even though the first unit at Port- 
land includes a monotube boiler, 
which is new in this country; a new 
turbine design and a new turbine- 
condenser arrangement; and a com- 
bustion control which involves a new 
concept; it is not expected that the 
total cost will be appreciably different 
than if present-day conventional de- 
sign with the same steam conditions 
had been followed. The estimated 
total cost, including land and sub- 
station, is $25,902,000 or $157 per kw 
based on 165,000 kw capacity. 

That there will be problems in the 
initial startup at Portland goes with- 
out saying, but these are not expected 
to be particularly unusual or even ap- 
preciably more complicated or diffi- 
cult than would be encountered with 
more conventional types of equip- 
ment. Based on the past competent 
achievement of the various suppliers 
of equipment, there is reason to ex- 
pect Portland to be in commercial 
operation within a reasonable time 
after the initial startup. 

The design and construction of 
Portland station is not a one-man or 
one-company achievement. The co- 
operative efforts of the manufac- 
turers, Gilbert Associates, Inc, and 
the Metropolitan Edison Co have 
been essential to the carrying out of 
this project. THE END 
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| control batteries are built for 
25 years of 
“nackaged power’’ 


Not just “batteries”! These are 
engineered C & D PlastiCal™ (lead- 
calcium) control batteries—batteries 
specifically designed for switchgear, 
control, and auxiliary power service 
—batteries built to deliver high, 
Steady output with only minimum 
maintenance for the next quarter- 
century ! 

Weyerhaeuser Timber Co., big 


At Weyerhaeuser Timber Company, switchgear control 
batteries in Everett, Wash., sulphite mill are C & D PlastiCal® 
the batteries built for control ... and to last 25 years. 


| ... they’re \p LA. STICA| L< 


suppliers of woodpulp to the paper 
and allied industries, wanted more 
than just batteries. Their choice: 
C & D PlastiCal® —the control bat- 
teries with the “more battery for 
the money advantages.” 


See why 

For details, send for Bulletin CP-536. 
Find out about the battery of 
tomorrow—today! 


BATTERIES, INC. 


Sales and service offices in principal cities from coast to coast 
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CAPACITI ES to 27000 lbs. of STEAM per HOUR 


with fully automatic rotary burners. 


The Combination of 

SUPERIOR ROTARY BURNERS 
with 

SUPERIOR PACKAGED BOILERS “4 


provides these advantages: 


ap Unit responsibility Both boiler and burner 
manufactured, fire-tested, and guaranteed 


as a unit. 


Steam capacities with rotary burners to 
27,000 ibs. of steam per hour. 


Combination oil-gas firing with lower gas 
pressures than required for other type 
burners. 


Continuous gas pilot provides the utmost 
safety for fully automatic gas firing. 


Large combustion chamber and _three- 
channeled air supply for high combustion 


efficiency, and clean, complete combustion 
of heavy bunker (residual) fuel oils. 


The complete integration of the Superior Rotary Burner with 


the design of the Superior Packaged Boiler brings the advan- 
tages of fully automatic rotary cup atomization to higher capac- 
ities ranging up to a maximum of 27,000 lbs. per hour... 
providing (1) maximum flexibility of operation, and (2) the 
most dependable fully automatic operation known. 

Larger sizes with capacities from 27,000 to 50,000 lbs. per 
hour are fired with single or multiple steam atomizing burners 
8) in a variety of control arrangements to meet the needs of the 

; installation . . . also shipped as complete packages, with a : 
guarantee backed by unit responsibility. 

For complete details write for Catalog 1006W. 


the burner during burner shutoff cycles 


assures easy starting. 


77) Rotary burner eliminates dependence on 


steam pressure for atomization; assures 


fully automatic operation at all times with 


easy starting. 


burners have no small, easily- clogged 


orifices; provide the most dependable 


fully automatic operation. 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


INSTRUMENTS, CONTROLS 


201 Boiler Feed Control —Bulletin 
1003, a 12-pp catalog on boiler feed regula- 
tors, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered, Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater. 
Copes-Vulcan Div., Blaw-Knox Co. 


202 Meters and Controls — Over 
100 measuring, transmitting, receiving 
recording and indicating instruments and 
control components, including those intro- 
duced within the last year are described 
in the 8-pp 1957 edition of company’s Bul- 
letin G15-1. Applications, ranges, and 
detailed literature references are given for 
each product. Bailey Meter Co. 


203 Resistance Temperature De- 
tectors — In &-pp Publication 3016D are 
described a line of remote temperature- 
sensitive elements for use in indicating, 
recording, controlling and monitorin 
equipment. Operation, application an 
construction details of the resistance tem- 
perature detectors are presented, along 
with specifications and ordering % In- 
strument Div., Thomas A. Edison, Inc. 


204 For Feedwater Analysis — Bul- 
letin 148BP contains a technical discussion 
of manufacturer’s analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
as to function, ranges, accuracy. Cam- 
bridge Instrument Co., Inc. 


205 instruments, Controls —Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid. levels and pressure gages, CO, me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co. 


206 Guide to Gages — Catalog 
300-B, 112 pp, features Ashcroft Dura- 
gauges, Maxisafe, pneumatic receiver 
recording, quality, drawn case, chemical 
and special application gages. Also pre- 
sented are gauge testers, pneumatic trans- 
mitters, gages for nuclear energy. Engi- 
neering data and charts are provided. 
Instruments shown cover dial sizes from 2 
through 24 in., pressures from 30 in. 
vacuum or a few ounces up to 100,000 psi. 
Manning, Maxwell & Moore, Inc. 


207 Easy Reading Gage — An all- 
hydrostatic remote reading for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 

roved visibility, other advantages offered 
by this gage, and explains operation. The 
Reliance (on Column Co. 
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208 Remote pene Gages — 
Eight-pp Catalog 291, revi shows new 
designs in remote reading liquid leve! 
es, including the Red Flasher Truscale. 
his has a scale which flashes continuously 
in red for a positive warning when boiler 
water level gets too high or too low. Pro- 
fusely illustrated with photos and engi- 
neering drawings, catalog covers gages in 
four —— ups from under 900 to 
over 1500 psi. Jerguson Gage & Valve Co. 


209 Pressure Regulators — Form 
1011, on flow regulators, provides selection 
data with photos on three principal types 
of main and pilots. Also iflustrated 
by line drawings are three suggested ap- 
piheotions of regulators. A steam capacity 
table for the selection of main valve size is 
also shown. Spence Engineering Co., Inc. 


210 Cooling Controls —Bulletin 
710B describes company’s self-powered 
cooling controls for compressors, stills, 
soivent coolers, degreasers, oil coolers, 
operational drawing and hook-up sketches. 
} Co., Ine. 


211 Ideas on Push Pull Controls — 
Included in this “Idea File” are answers to 
a power engineer’s questions on the use of 
push-pull controls, A general informa- 
tion booklet discusses remote control 
applications, explains construction and 
operation of company’s Tru-Lay controls. 
Separate bulletins are devoted to standard 
assemblies, bracket-type head controls, 
micro controls and hand-operated controls. 
Automotive and Aircraft Div., American 
Chain & Cable Co., Inc. 


PUMPS, COMPRESSORS 


212 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 

and stroke length adjustments are 
c . Typical chemical feed and water 
testing systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


213 Flow Control — Twelve-pp Cat- 
alog 800 describes four basic models of 
precision proportioning pumps for uses 
requiring accurate and positive propor- 
tioning of flow in range of 0 to 730 gph. 
Materials of construction, capacities and 
pressures are shown for each. Diaphragm 
valves are discussed and their features 
noted. A section on plastic valves and 
diaphragms features those for tempera- 
tures to 300 F, and includes diaphragm 
material chart covering selection for use 
with air, water, corrosives, slurries, liquids, 
gases, Hills-~McCanna Co. 


216 For Abusive Pumping Jobs — 
Catalog 4906, 36 pp, covers centrifugal 
pumps for wide industrial use and es 
cially adapted to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 
a horizon shait, single-stage, 
rear-entrance automatic priming pump; 
vertical shaft pumps with standard, over- 
head and od beaten for wet pit appli- 
cations. Nagle Pumps. 
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Simultaneous measurement of both oxygen 
and combustibles is needed to obtain optimum 
combustion, No instrument that measures only 
one of these two interdependable factors can 
give you the full information necessary. 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 
recorder which records both factors on a single 
chart: and a new light weight, portable unit 


which indicates both factors. 


Both instruments measure: (1) excess air—re- 
gardless of the fuel or combinations of fuel 
being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- 
bustibles in the flue gas. 

Both units are designed to increase efficiency 
in the furnace operations of the steel industry, 


on glass tanks, cement and lime kilns, ceramic 


and refractory kilns, steam boilers and also on direct and 
indirect-fired furnaces in the metal processing industries. 


To prevent your money from becoming waste gas. look 


For portable use— 
HEAT PROVER Analyzer 


How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


PER CENT 


HEAT LOST IN FLUE GASES 
ZONE OF MAXIMUM 


COMBUSTION EFFICIENCY 


s TOTAL AIR - PER CENT 


Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 
Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
ply measure both oxygen and combustibles in flue gas. 

into these two efficiency provers. A Bailey engineer 
will be glad to give you details or write us for product 


specifications. 


For permanent installation 
Oxygen-Combustibles Recorder 


January 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement. 

Instrument dials are dual 
range for greater accuracy 
and sensitivity. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


1040 IVANHOE ROAD 


in Canada—Bailey Meter Company Limited, Montreal 


For more data circle 537 on Post Card 
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The Bailey Oxygen-Combus- 
tibles Analyzer-Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 
may be reduced to the point 
where combustibles begin 
to show. 


G 40-1 
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215 Steam Pump Care — Bulletin 
G-2280 “How to Install and Take Care 
of Steam Pumps,”’ is a 24-pp booklet 
containing a step-by-step series of 88 
illustrations showing how to increase the 
service life of all types of steam pumps. 
It offers 28 tips on proper installation of 
the pumps, 54 tips on care techniques. 
Section on installation provides informa- 
tion on suction, packing the pump, start- 
ing it, and trouble shooting. Section on 
mainten e deals with such subjects us 
steam vaives, liquid piston and rod, piston 
packing, liners. Worthington Corp 


216 Non-Clog Pumps — Bulletin 
121MV features Mono-Vane single passage 
impeller pumps designed for handling 
heavy settleable solids, long stringy solids, 
effluent etc. Both horizontal and vertical 
types are presented along with specihica- 
tions. Mono-Vane impeller is deseribed in 
detail, and various models of the pumps 
ure pictured, Aurora Pump Div., The New 
York Air Brake Co 


217 industrial Air Compressors — 
Twelve-pp Bulletin A-43 describes com- 
pany’s vertical design industrial air com- 
pressors supplying moderate amounts of 
air on a continuous 24-hr heavy-duty basis. 
Design features are described and illus- 
trated by means of a cutaway view, and 
specifications and dimensions are tabu- 
lated. Joy Mfg. Co 


PACKINGS, SEALS 


218 Packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line, 
furnishing details of construction, service 
recommendations and size information. In- 
cludes charts showing applications. Pack- 
ing Div., Raybestos-Manhattan, Inc. 


219 Mechanical Packings — Fea- 
tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross Braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
and a recommendation chart is included. 
The Belmont Packing & Rubber Co. 


You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 102. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 


220 Mechanical Seals — Bulletin 
S-205-2, 8-pp, covers the complete line of 
chemically inert mechanical! seals for han- 
dling all types acids, corrosives, solvents 
and gases. Provides construction, service 
and application information, installations 
and engineering details. Crane Packing Co 


MECHANICAL POWER 
TRANSMISSION 
221 v-S Drive Selection Tips — 
Bulletin 20P50, 44.pp, carries handy multi- 
color tables for quick and easy selection of 
variable speed Texrope drives. In addition 
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to providing these tables for A, B, C and 
DD section variable speed drives, booklet 
includes information on design features, 
drive principles, horsepower rating tables, 
speed range table. Allis-Chalmers Mfg. Co. 


222 Internally Geared Power — 
Featuring latest design improvements in 
gearmotors and embodying 60 multicolor 
illustrations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from !g to 30 hp with gear 
ratios as high as 10:1. Cross-sectional de- 
tails and enlargements of outstanding fea- 
tures are included, as well as a discussion 
of use of elliptoidal helical gears, and a 
chart graphing degrees of tempering of 
gear teeth. U. S. Electrical Motors Ine 


223 Spherical Roller Bearing — 
Kight-pp Bulletin A668 describes design 
and operation advantages of company’s 
Spher-Align pillow block with improved 
spherical roller bearing. Complete selection 
data and specifications are tabulated. 
Dodge Mfg. Corp. 


224 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installations, ete. A  sec- 
tional view shows construction and _ prin- 
ciple of operation. Dimensions for six sizes 
of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use. American Blower Corp. 


FUEL BURNING EQUIPMENT 


225 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets, Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co. 


226 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including « pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents. Riley Stoker Corp 


227 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc 


BOILERS, GENERATORS 


229 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 
boilers, in capacities trom S000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Ine. 


230 Automatic Boilers — Bulletin 
BE-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique —a method of obtaining 


maximum heat transfer with a simplified 
design. Shows cutaway view of boiler con- 
struction; illustrates hinged doors and 
method of injecting air. Boiler engineering 
«& Supply Co., Ine. 


231 Shop Assembled Boiler — =ix- 
teen-pp Bulletin G-76 completely describes 
and illustrates company’s Type FM water- 
tube integral-furnace boiler, made in 
standard sizes from 2000 to 28,000 Ib of 
steam per hr, pressure to 250 psi. The 


Babcock & Wilcox Co. 
232 Hot Water Boilers — This 20- 


pp brochure describes and illustrates de- 
sign, construction, advantages and econ- 
omies of the C-E La Mont controlled 
circulation hot water boiler for supplying 
high pressure, high temperature water for 
heating systems and process applications 
Combustion Engineering, Ine 


233 Steam Generators — Illus 
trated Bulletin SB43, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in- 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows details design, and 
gas travel. Iron Works 


234 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this mann- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi- 
neermng differences of component features 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data and dimensions for the 
units. Preferred Utilities Mfg. Corp 


235 Standard Generators — 
tin B-55-4 describes company’s SC econ- 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
steam generators offered in nine sizes, with 
capacities of from 50,000 to 150,000 Ib per 
hour are described, and schematic and 
cutaway drawings of design features are 
included. Foster Wheeler Corp. 


236 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company’s Type MH) packaged 
water tube steam generators which sare 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
ment, dimensions. Union Tron Works 


ELECTRICAL EQUIPMENT 


237 Testing Instruments — Bulle- 
tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio. test 
sets, corona test equipment, trequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, including 
chief features, Operating ranges, and ap- 
plications. James G. Biddle Co 


238 on Copper Conductors — Pulb- 
lication C-25, 62 pp, is designed to help 
make the selection of bus conductors 
easier, Included in booklet are tables re- 
garding such shapes as channels, ventilated 
square tubes and round tubes. There are 
tables for other rigid bus conductor shapes, 
also data on bare copper wire and cable as 
well as commonly used alloy wires. Also 
provided is a general discussion of copper, 


POWER ENGINEERING 


tos illustrate many 
American Brass Co. 


239 Selecting Protective Devices — 
The Protection Handbook, 24 pp, is based 
on the 1956 National Electrical Code, and 
interprets this code into easily read form. 
It covers the selection of protective de- 
vices for electric circuits, motors, appli- 
inces and apparatus, and includes a list 
showing the size to use when ordinary fuse, 
Fustron dual-element fuse or Fustat is in- 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagrams, 
motor tables. Bussmann Mfg. Co 


240 Cable Troughs — This 12-pp 
catalog offers a simple solution to any 
design problem ol change of direction or 
elevation with a complete set of standard 
fittings, horizontal elbows, inside and out- 
side vertical elbows, ties, crosses, covers 
ind many sy cial fastening devices to save 
time and labor. Contains full instructions 
for installations, load charts, saeccessory 
items, some typical installations and full 
list of distributors. The Globe Co 


WATER CONDITIONING 
242 Feedwater Treatment — Prov- 
ess Bulletin Bl, “Treatment of Boiler 
Feedwater by Direct, or Internal Method,” 
discusses advantages of direct treatment, 
isu complete treating program or as 4 
supplement to external systems. Explains 
why direct treatment Is convenient, eco- 
nomical. National Aluminate Corp. 


243 Feedwater Heaters — Open- 
Coil, tray-tvpe feedwater heaters and 
purifiers of both deaerating and non- 
deaerating type are presented in 12-pp 
Bulletin 117-A, Construction and opera- 
tional features of the heaters are explained 
ind illustrated, and more than a dozen 
ivailable models are pictured along with 
ipplication suggestions. They cover ca- 
pacities from 3000 to 300,000 Ib per hour 
Stickle Steam Specialties Co. 


244 Water Treatment — Bulletin 
5000, 24 pp, explains the reason for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements, Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control, Dearborn Chemical Co 


245 Feed Water Deoxygenation — 
The advantages of chemical deoxygenation 
of boiler feed water with an aqueous solu- 
tion of hydrazine are described 12-pp 
Bulletin BW 5. How hydrazine serves to 
maintain boiler in cleanest possible condi- 
tion, reducing iron oxide scale to a mag- 
netic oxide, is fully detailed, and such con- 
siderations as economy and operation, 
handling precautions, storage are covered, 
Fairmount Chemical Co., Inc 


246 \alveless Filter — Operation of 
company’s automatic valveless filter is 
deseribed in this S-pp illustrated bulletin 
Applications and typical operating condi- 
tions are detailed and diagrams and photos 
are inehided, The Permutit Co. 


247 Data on Deaeration — This se- 
ries of bulletins presents company’s line 
of deaerating equipment for removal of 
cliissolved gases trom boiler feedwater ete. 
Publication 4651 describes Jet-Tray deaer- 
ators: No, 4652 covers tray-type units. No. 
1653 deals with cold water deaerators used 
primarily to reduce or eliminate corrosion 
of piping svstems, heat exchangers. No. 
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its physical and electrical properties, Pho- 
installations. The 


LOW RESISTANCE 
MEGGER OHMMETER 


RANGES 


0 to 1,000 microhms 

0 to 10,000 microhms 
0 to 100,000 microhms 
0 to 1 ohm 


@ Completely Self-Contained 


@ Convenient, One-Man Operation 


@ Battery or Rectifier-Operated Models 


The new Megger Low Resistance Ohmmeter is a direct-reading instrument 


of sturdy, compact design. Has wide application in electrical maintenance for 


resistance measurements of electrical conductors, joints, contacts and wind- 


ings of the low resistance type in oil circuit breaker assemblies, rotating 


electrical equipment, transformer and coils. This instrument is also most 


useful for controlling manufacturing and assembly processes which include 


identification and classification, in terms of resistance, of metal and metal 


alloy components. 


IDEAL FOR FIELD OR BENCH USE 


Two models of the Megger Low Resistance Ohmmeter are available. One has a battery 


power supply for field use. The other has a rectifier which can be plugged into any 


ordinary lighting cireuit outlet for bench use. Each is equipped with automatic 


quick-acting circuit-breaker, 


g — NEW CLAMP DESIGN 
ON TEST LEADS 
FEATURES FEST LEA 


1. Measures accurately to 10 microhms 
long are available on special order. 
The extra length facilitates tests in 
3. 4 ranges: In addition to the x1! posi- 
tion on the selector switch it multiplies 
scale x10, x100 and x1000 
4. Small size—13"' x 6" x 7" 
5. Light weight—only 10 pounds 
6. Sturdy carrying case keeps instru- 
ment, leads and prods in one place, 
ready for use. 


Special clamp type test leads 18 feet 


elevated or remote locations without 


close bv. 


moving the instrument 


Especially important in testing large 


circuit breakers. Clamps are of duplex 


type. each makes current and potential 


connection when applied. This per- 


a 7 mits one man to make tests. 


JAMES G. BIDDLE CO. 


«1316 ARCH STREET « PHILADELPHIA 7, PA. 
ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS — 


LABORATORY & SCIENTIFIC EQUIPMENT | . 


! 

| James G. Biddle Co. Name | 
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1654 describes a surface-type deaerating 
heater for commercial and in- 
stitutional use. No. 4643 covers self-con- 
tained Uni-Pac deaerators for small and 
medium size power plants. No. 4635, 12 
pp, on atomizing deaerators, details deaer- 
ation by atomization and its applications 
Cochrane Corp 


248 pH and Chlorine Control — 
The 12th edition of company’s handbook 
“Modern pH and Chlorine Control,’’ 100- 
pp, Incorporating theory and practice of 
colorimetric analysis, serves as a reference 
lor quantitative determination of pH, 
chlorine, phosphate, nitrate, sulfate, hard- 
ness and other Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative anal- 
vses of phosphate, caleium, magnesium, 
siliea nitrate hardness, Available to quali- 
fied power engineers. W. A. Taylor Co 


249 


rosion | 
sate Return Svstems’ 
treatment tor boiler 
tems. This treatment is described as afford- 
ing suriace protection of the metal as well 
as raising the pH value of the condensate. 
The Bird-Archer Co 


hot wate! 


tests 


Corrosion Treatment — 
‘rotection of Steam and Conden- 
is a folder on amine 
and condensate svs- 


250 \Mixed-Bed De-lonizers — Ir 
tical equipment for mixed-bed de-ioniza- 
tion at flow rates of 5 gph to 5000 gpm ts 
described in this bulletin. Advantages 
of construction and design are detailed, as 
mechanical features, installation 
Illinois Water Treatment Co 


well as 
operatior 


251 On Demineralization — Tech- 
nical Reprint T-140, 24-pp, a profusely 
illustrated article on demineralization, dis- 
cusses advantages and disaivantages ol 
this process for today’s power plants, De- 
velopments, trends and appheations of 
both miulti-bed and mixed-bed ion ex- 
change are considered, and several cas¢ 
histories cited. A comprehensive bibliog- 
raphy lists 119 separate items. Tables, 
flow descriptive drawings, per- 
formance curves, process selection charts 
inchided. Graver Water Conditioning Co 


sheets, 


LUBRICATION 


252 Multi-Purpose Grease — This 
bulletin deseribes Gargovle Grease BRB 
No. 1, intended to provide correct lubrica- 
tion tor practically all normally loaded 
anti-friction and plain bearings. Tells how 
it resists leakage, affords protection 
Socony Mobil Oil Co., Ine 

253 Lithium Soap Greases — This 
product information bulletin details qual- 
ities and specifications of company’s multi- 
purpose industrial greases. Advan- 
tages of multi-purpose grease use — such 
as prevention of lubricant misapplication, 
simplified maintenance procedures are dis- 
cussed. Sinclair Refining Co 


254 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
i! offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hvdraulic turbines, bearing sys- 
tems, ete. A chart shows grades available, 
rties. Standard Oil Co. (Ind. 


sOup 


purpose ¢ 


uses, prope 


255 Bearing Lubrication — Vol. 
XL, No. 10 of this company’s Lubrication 


magazine provides an excellent 12-pp arti- 
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cle on industrial bearing lubrication. [llus- 
trated with photos and drawings, text 
covers such subjects as bearing design ; 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved, 
in choice of turbine oils and diesel lubri- 
eants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co. 


VALVES, TRAPS AND PIPING 
257 Check Valves — Twenty-pp 


Catalog 30) presents company’s line of 
tilting-dise check valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


258 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Bulletin WH S851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Williams Gauge Co., Ine 


259 Boiler Blow Off Valves — Bul- 
letin k-125, 24 pp, deseribes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions, Everlasting Valve Co 


260 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves. 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co. 


261 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20-pp booklet explains and 
illustrates basic design features of gate, 
globe and check valves. It tells, in non- 
technical language, how each of these valve 
tvpes works, and where it is suited for use. 
Disc, stem connection, bonnet and bonnet- 
joint characteristics are discussed and 
illustrated. Crane Co. 


262 industrial Valves — Bulletin 
507V illustrates and describes company’s 
line of industrial valves for control of air, 
gas, liquids and solids. Features photos 
and descriptive detail on a variety of 
valves, including butterfly valves, wafer 
butterfly valves, treaded butterfly valves, 
slide valves, check valves, proportioning 
valves and others. W. 8. Rockwell Co. 


263 industrial Valves — Condensed 
Catalog 105, 28 pp, contains data on 
valves for a wide variety of applications, 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves and small size 
globe valves designed for chain or exten- 
sion operation in vertical lines, Also in- 
cluded is company’s Mudwonder valve for 
abrasive fluids. Edward Valves, Inc. 


264 Butterfly Valve Manual — 
Forty-pp Catalog B-2 is designed to help 
power engineers select valve types, under- 
stand their characteristics, and determine 
space requirements. It includes such useful 


data as: pressure drop and flow tables, 
conversion tables, theory and application 
recommended materials, and describes 
rubber seat butterfly valves from 4 in. 
diam up, for handling liquids and gases 
Photos, drawings and diagrams amplify 
the text. The Henry Pratt Co. 


265 Valve Digest — Form 197R is a 
valve catalog digest furnishing the latest 
coverage of the OIC bronze, iron, cast 
steel, forged steel, and lubricated plug 
valve lines in a condensed form. Valves 
are classified by type and pressure class, 
and illustrated; this edition also includes 
face to face dimensions for each size and 
type of valve listed. The Ohio Injector Co 


266 Impulse Steam Trap — bulle- 
tin T-1742, 8 pp, deseribes a line of impulse 
steam traps designed for a variety of trap- 
ping requirements. Contains information 
on operation, materials and capacities and 
includes dimensional and specification 
data, as well as photos of typical installa- 
tions. Yarnall-Waring Co, 


267 Trap Service Guide — To pro- 
mote better trapping practice, pocket-size 
32-pp Bulletin 7511 offers practical tips on 
installation, testing, and maintenance 
Chapters are devoted to Inspection and 
repair, trouble shooting, parts identifiea- 
tion. Capacity charts are provided, also 
tables showing interchangeability ot com- 
pany 's trap parts. ¢ ther sections deal with 
strainers, check valves, automatic trap 
drains. Armstrong Machine Works 


268 insulated Piping—Bulletin 
57-1, 24 pp, on prefabricated insulated 
»iping systems, shows typical uses for 
fel-cor pipe units for underground or over- 
head pipe systems Also describes Utilidor 
conduits for protection of underground 
utility services. Sample specifications are 
given, along with conduit sizing charts 
Riec-wil, Inc. 


269 Materials for Main Steam 
Piping — Entitled “The Plastic Ductility 
of Austenitic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin 
deals with an investigation Into the prob- 
lem of selection of materials for main 
steam piping. Gives stress rupture charac- 
teristics of type 316 and 347 stainless steel 
yiping adjacent to welded joints. Pitts- 
Guat Piping and Equipment Co 


TUBING AND ACCESSORIES 
270 Rotary Tube Cleaners — bul- 


letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. [llustrates several models and heads 
Roto Div., Elliott Co. 


Postage-free cards for ordering 
catalogs are on page 102. You 
may also use the cards to order 
literature mentioned in the ads. 


271 Heat Exchanger Tubing — 
Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes apphi- 
eations of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Ine. 
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272 Tube Expanders, Cutters — 
Catalog 81, 32 pp, contains specifications 
of company’s line of tube cutters and ex- 
panders for fire tube and water tube boil- 
ers, condensers-coolers, heat transfer units, 
refinery still tubes, others. Also gives neces- 
Inlormation on operating accessories, 
Many excellent demonstrations of product 
application are included among the 300 
illustrations provided, as well as tables of 
sizes, ordering tips and distributors, The 
Gustav Wiedeke Co 


Sury 


CORROSION CONTROL 
274 Corrosion Control. — Treat- 


ment of industrial equipment to control 
corrosion Cannot be a hit-and-miss proposti- 
tion cautions this 6-pp folder, Examples 
ire given of control measures 
that may avoid costly, unsound treatment 
procediures, including minor physical or 
operating changes. Hall Laboratories, Ine, 
275 Corrosion, Abrasion Control 
— Modern practices and products for the 
positive protection of metal equipment 
trom the effeets of corrosion and abrasion 
ire deseribed in this I6-pp bulletin. Covers 
ind field application of rubber or 
svitheti linings to metal parts or prod- 
and maintenance coatings available 
lor application by plant personnel, Goodall 
Rubber Co 


276 Guide to Corrosion Prevention 
How Bitumastic protective coatings aid 


lnetors 


ticts, 


in fight against corrosion is told in’ this 
pp booklet iscusses Corrosion as 
niversal industrial problem, role of pro 
feootive coutings im cutting costs and 


engthening service life of structures and 
equipment, and gives data on several coal 
tar-based coatings intended to solve a 
variety of corrosion problems. Twelve 
'\ pical case histories covering use of these 
varied industries 
Ine 


coatings i deseribed. 


hoppers Co... 


REFRACTORIES, INSULATIONS 
277 Refractory Concrete — Basic 


information on recommended practice for 
mixing and placing refractory concrete, 
used in the metal, power, ceramic, and 
petroleum refining industry as a material 
to withstand service temp to 2,00 F or 
more, is presented in this 16-pp manual. 
Sections are devoted to seeelel properties 
ol retractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co. 


278 Refractory Castable — Bulletin 
t-10 describes use of Kaocrete-32, a high 
temperature refractory castable, in boiler 
ashpits \ discussion of various methods of 
ash removal, along with maintenance prob- 
lems peculiar to each, is presented. Four 
typical installations are detailed. Refrac- 
tories Div., The Babcock & Wileox Co. 


279 Insulations, Refractories — 
This 20-pp catalog features thermal insula- 
tions and refractories for general industrial 
applications. Organized for quick refer- 
ence, catalog provides information on com- 
position, physical and thermal properties 
ind sizes of the various products Lists 
chief advantages, covers materials for effi- 
cent control of temperatures from 100 F 
to 3000 F. Johns-Manville 


280 Refractory Cement — Heavy 
duty briek bonding and patching mortar 
is described in this &-pp illustrated color 
folder. Includes success stories concerning 
the product's application in high tempera- 
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WHEN YOU 
INSTALL 


GOODALL Libber 
EXPANSION JOINTS 
LOWER INSTALLATION COSTS... 


Goodall Rubber Expansion Joints are easier to install on new construction 
or as replacements. They are light in weight, with short face-to-face 
dimensions. Retaining rings or flanges are quickly aligned and bolted. 
No gaskets are required. The installation takes less time... at a saving. 


LONGER SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of 
inherent characteristics of the material from which they are made. There 
is no embrittlement ... continuous movement (flexing) actually keeps the 
rubber joint ‘alive’. There is no corrosion or electrolysis. Resistance to 
abrasion is exceptionally high. Replacement costs are lower. 


With Goodall Rubber Expansion Joints only the slightest pressure is 
required to create movement in any direction. Result—stress on metal 
pipe or other member is reduced to an absolute minimum. All styles 
are available in sizes from ¥%" to 96" 1.D., for pressures up to 125 Ibs. 
P.S.I. (depending on size) and/or vacuum. 


"if it’s GOODALL, it MUST be GOOD!” 


Write for Literature or Contact Our Nearest Branch 


ob. AND OTHER INDUSTRIAL RUBBER PRODUCTS 
GOODALL ye 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


Standard of Quality—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 


BRANCHES 
IN CANADA: 
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DAVIS 


VALVE SPECIALTIES 
FOR STEAM, 


Davis offers a complete line of valve 
specialties including relief valves, alti- 
tude valves, pump governors, pressure 
regulators and emergency valves. No 
matter what the control problem, 
there’s a Davis specialty product to 
meet the need. Contact Davis today 
for precision control valves. 


SOLENOID VALVE 
Heavy duty, dur- 
able valve that will 
handle the toughest 
jobs. For viscous 
fluids, resins, syr- 
ups, varnishes as 
well assteam, water, 
oil and gas. Sealed, self-cleaning, ex- 
plosion proof, renewable disc, visible 
action, emergency manual operation. 
4%" to 12”, 300 psi. A.C. or D.C 
Send fer Bulletin 700. 


‘No. 60 FLOAT VALVE 
GLOBE OR ANGLE 

A valve for many 
different services, 
simple in con- 
struction, accu- 

rate in opera- 

tion. Single 

seat, pilot 

stem. Tight closing, no water hammer, 
non- -stick ing. No internal packing. 
Sizes 44" to 12”. Brass or semi-steel 
bodies, 1 pressures to 125 lbs. hydraulic. 
Send for Bulletin 1018. 


No. 164D ; 
PACKLESS 
FLOAT BOX i 
For handling t 
volatile or 
flammable fluids. 
Leakproof, packless, thanks 
to Davis Dia-Ball unit (see below). I 

Sealed, flexible joint, minimum main- | 
tenance, higher sensitivity, less fric- | 
tion. Operates control valves from 14” 
to 8’. Float sizes—6”, 8” or 10’. Pres- 
sures to 250 psi. Temperatures to 
300° F. Write for Bulletin. 


DAVIS 
DIA-BALL 
TRANSMISSION 
UNIT 


Packless diaphragm ball transmission 
arm for Davis level controls, float © 
boxes and lever units. Patented, leak- 
proof construction. Eliminates fric- 
tion, accurate transmission, mini- 
mizes maintenance due to cking, 
less hazardous for flammable fluids 
because of leakproof feature. 

Write for details. 


EX 


SEND FOR COMPLETE FILE OF LITERATURE 


V ES 
VIS.REG 
2508 So. Washtenaw * Chicago 8, Illinois 
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ture work and in the protection of equip- 
ment against slag, fly ash and gases, Re- 
fractory and Insulation Corp 


281 Duct Insulation — Engineering 
data and application instructions for com- 
pany’s semi-rigid, spun mineral wool duct 
insulation are presented in this informa- 
tive bulletin. Thermal and sound absorp- 
tion characteristics are presented in tabu- 
lar form and physical, chemical, mechani- 
cal properties given. Baldwin-Hill Co. 


282 Underground Pipe Insulation 
— This illustrated bulletin discusses the 
problems of underground pipe insulation 
and explains how company’s insulation for 
hot underground pipes overcomes them. 
On-the-job photos illustrate ease of appli- 
cation; brief technical data are also in- 
cluded. American Gilsonite Co 


OTHER EQUIPMENT 
283 product Guide — Manufactur- 


ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co 


284 Precipitation Products — 
Twelve-pp Bulletin G406 contains helpful 
information on company’s various precipi- 
tation products, including electrical precip- 
itators, multiclone mechanical dust collec- 
tors, combination multiclone-precipitator 
units, Dualaire filter-type dust collectors 
and Holo-Flite processors. Also illustrates 
a number of typical installations. Western 
Precipitation Corp 


285 Preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in flue 
gases to preheat incoming combustion air. 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
afforded. Booklet contrasts regenerative 
with recuperative preheaters; explains op- 


erating principle and structural details of 


the Ljungstrom air preheater. Applications 
for other than power boilers are also cov- 
ered. Air Preheater Corp. 


286 Sheet and Plate Fabrication — 
Illustrated in 40-pp Bulletin F-3 are prod- 
ucts of this manufacturer, and equipment 
used to produce special sheet steel and 
alloy parts. Shows control panels, switch 
gear housings, cubicles and other electrical 
enclosures, boiler air ducts, smoke breech- 
ings, tanks. The Kirk & Blum Mfg. Co 


287 Steel Floor Plate — Skid resist- 
ance and other advantages of multigrip 
rolled steel floor — are stressed in this 
illustrated bulletin. Also gives dimensions, 
weights, and inform: ation on allowable loads. 
United States Steel Corp. 


288 Metal Laminates — Types of 
metal laminates, metals which can be 
laminated, and use in heat exchangers, 
electronics and other applications are 
detailed in this illustrated 8-pp bulletin. 
Advantages and properties are described, 
and size data given. Bridgeport Brass Co 


289 Product Guide — This _ illus 
trated 8-pp bulletin contains descriptive 
information on company’s industrial prod- 
ucts division and the products it manu- 
factures, including power plant equip- 
ment, bridges, pressure vessels, process 
industry equipment and a wide variety olf 
specialized products. Describes manufac 
turing facilities and includes production 
photos of manufacturing processes. In- 
dustrial Products Div., Maryland Ship- 
building & Drydock Co 


290 Ejector Data — This 12-pp bul- 
letin presents company’s steam jet. air 
ejectors designed for efficient, low cost ail 
removal from condensers. Illustrates basic 
ejector assembly, and discusses principle 
of operation, Single- and multi-stage units 
are shown. Also described are steam jets 
for special services and air ejector acces- 
sories. Engineering data pertinent to 
ejector application in power plants, process 
plants and evaporators included. Con- 
denser Service and Engineering Co., Inc 


CLASSIFIED 


ADVERTISING 


PROMINENT heavy machinery manufac- 
turer, located Midwest, has excellent 
opportunity for man with at least three 
years experience in internal combustion 
engine application engineering as related 
to fluid flow design of cooling water 
lubricating and fuel oil, and air piping in 
power plants. Must have ability to caleu- 


APPLICATION ENGINEER 


Box 1723, POWER ENGINEERING 
308 E. James Street, Barrington, Illinois 


late size of auxiliary pumps, coolers and 
so forth. Some knowledge of machine de- 
sign and engineering mathematics essen- 
tial. Must be able to handle all application 
engineering required by engine contracts 
Write, stating age, experience and salary 
expected. Replies strictly confidential. 


PROFESSIONAL SERVICES 


J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industria] Plants, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
Reports 


Greenville, South Carolina 


he halji 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diese!) 
UTILITY « INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


POWER ENGINEERING 


| 


291 Engineering For Atomic 
Power — How $400 million in coin silver 
we ighing 14,000 tons were borrowed from 
the U. Treasurer for use as electrical 
conduc tors at the atomic energy plant in 
Oak Ridge, during the war when copper 
was scarce, is told in this 36-pp illustrated 
booklet. Describes the firm’s role in the 
development of atomic energy and out- 
lines its activities in peacetime applica- 
tions, Stone & Webster Engineering Corp. 


292 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
S-140. Describes various models in thei 
line and includes application photos. The 
Terry Steam Turbine Co. 


293 Refrigeration Condensers — 
engineering data on a complete range of 
sizes and types of refrigeration conde nsers 
are featured in 38-pp Bulletin RC-2. Rat- 
ings in tons refrigeration are tabul: ste ~d for 
large and small ammonia condensers, verti- 
cal ammonia condensers, ammonia con- 
denser-towers, freon condensers and freon 
condenser-towers, Selection data, dimen- 
sions, dimensional diagrams and tables of 
pipe sizes given. Henry Vogt Machine Co. 


294 Water-Cooled Stoker — Design 
and operating advantages of the Vibra- 
grate Stoker are outlined in this illustrated 
bulletin. large cutaway view details 
component parts of the stoker and explains 
operating features. Other drawings show 
installations. American Engineering Co, 


295 Sectional Condenser — Bulle- 
tin 131 shows benefits of sectional-design 
refrigeration condensers for 100 to 240 tons 
refrigeration capacity and explains their 
functions with diagrams and installation 
photos, A cutaway shows component parts. 
Niagara Blower Co. 


296 On Coal Burning Plants — 
Presented in this illustrated 20-pp booklet, 
“More and more firms are burning coal the 
modern way . . .”’ are eight case histories 
of notable coal burning plants, They in- 
clude industrial, commercial and institu- 
tion power plants, both modernization and 
new construction. Eeonomy and other ad- 
vantages of coal as a fuel are stressed. 
Bituminous Coal Institute 


297 Ventilation Units — Bulletin 
PM-315, 25 pp, describes basic construc- 
tion of company’s package propeller fans 
for commercial and industrial applica- 
tions. Illustrated case histories of typi- 

eal installations are included, as well as 
performance data rating tables, perform- 
ance charts. Buffalo Forge Co. 


298 Overhead Heating Units — Bul- 
letin L-57, 16-pp, contains photo- 
graphic reproductions of overhead  gas- 
fired heaters, as installed in a variety 
of commercial and industrial plants. How 
this type of heating was used to solve spe- 
cific heating problems is detailed, Prat- 
Daniel Corp 


299 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled “Fundamentals of Turbine Speed 
Control.’ It is an elaborately illustrated, 
educational booklet intended to clarify 
operation of common types of automatic 
speed control for steam turbines, An intro- 
duetory section covers general fundamen- 
tals of automatic control systems, and 
includes a key to control terminology. 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co. 
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For modern 
Water Tube Boilers 


Series 1500 
Tube Expanders 


. Recommended for use with 
Drum or with short Header Man- nm 


Right Angle Drive speeds-up roll- 

ing operation of any Tube inside 

round or square Header. Right Angle Gear Drive 


See your Dealer or write us for Bulletin. 


THE GUSTAV WIEDEKE COMPANY 


Sa 1, 0 
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CLOSES and SEALS 
POSITIVELY 


DIAPHRAGM 
SEAL FAST THREAD 


"D-D” 
Diaphragm 


Vy H closure 

a Vv e (Separate) 

Disc for Positive Closure 
Diaphragm for 
Positive Sealing 


INDICATOR 


@ No packing gland to leak. Mechanism ¢ Lower handwheel torque and fewer 
not exposed. turns to close. 

© Oversized ports; high capacity; low ¢ Automatic control available. 
pressure drop. Largest capacity of any © Body of any metal or with any lining. 
diaphragm type valve. Sizes 12" to 6”. 

@ Self-draining in horizontal position. Write fen Bulletin 


W.S.ROCKWELL 


ELIOT STREET (PAIRFIELO, CONN. 


Soles Representatives in Principal Cities 
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WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 
disposal ... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


>» Evaporating a very small amount of 


vapors, cool water, oils, solutions, in- 


water in an air stream you can cool termediates, coolants tor mechanical, 


liquids, gases or vapors with atmos- electrical or thermal processes. You 


have a closed system free from dirt. 
You have solved all problems of 


pheric air, removing heat at the rate 


of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- water availability, quality or disposal, 
ing water; save piping, pumping and maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 


power. You quickly recover your 


equipment cost. 
You can cool and hold accurately reactions, condensing distillates, cool- 


the temperature of all fluids, condense ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. E-1 


NIAGARA BLOWER COMPANY 


Dept. E-1, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
For more data circle 543 on Post Card 
> Fuel Oil gal Enco systems employ one, two or more pumps and 
gal heaters, interconnected so that full capacity is 
Pumping possible with any combination of pumps and heaters. 


Flexibility of design permits the use of any 
combination of rotary pumps, with motor or 
turbine drive; or piston type steam pumps. Any 

part may be cut out of operation for inspection or 
cleaning, without shutting down, where two or more 
pumps and heaters are 
included in the unit system. 


For heavy bunker oil or light furnace 
oil...100 to 10,000 gallons per hour 


Heaters are insulated and 
jacketed with removable 
heads at both ends for 
cleaning without breaking 
any piping connections or 
removing any tube bundles. 


Full automatic oil pressure 

and temperature control, with 

relief valves for each pump 

and heater. Permits delivery 

of oil with safety, and at 

ti proper temperature and pressure for efficient burning. 
Each unit is built to order and delivered ready to place 


ENGINEER on foundation and for connection to the station piping. 


. COMPANY Write for Bulletin OB-53 describing Enco Gas and 
«7S WEST STREET — Oil Burners; and Pumping and Heating Equipment. 
NEW YORK 6, N.Y. 


€c 80e 
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Water Analysis Unit 


continued from page 77 


valves are switched again, the flow is 
in the opposite direction. These 
pumps are highly accurate, but re- 
quire suction pressure at least 10 |b 
per sq in. higher than discharge pres- 
sure. The sample supply is controlled 
at about 10 psi pressure, by a back- 
pressure valve which permits a small 
flow to drain continuously. 

Thus during each cycle, the an- 
alyzer measures a fresh sample and 
not one that has been dead-ended in 
the piping. To provide the necessary 
pressure on the reagents, the an- 
alyzers use small accumulator type 
pumps that mount directly on the 
reagent bottles. 


Industrial Application Extras 

In developing the analyzers, the 
designers were aware of the require- 
ments of American industry for 
rugged equipment with long service 
life and minimum maintenance. The 
analyzers are built in two units 
one housing the analysis equipment, 
while the other houses the recording 
and controlling circuits. Preferably, 
these two units are mounted together 
but they may be separated by as 
much as 50 feet. Unitized construc- 
tion with easy plug-in assemblies per- 
mit quick replacement when neces- 
sary. The glass windows of the cells 
are easily removed so that the cells 
can be cleaned without disturbing 
other parts of the instrument. 


Analyzers in Control Circuit 

These instruments are designed to 
improve the control of water treat- 
ment facilities, whether the need be 
for alarms or an automatic control 
system. The recording units are 
equipped with high-low limit switches 
which can be used to actuate alarms 
such as horns, bells or lights. The 
switches are adjustable over the en- 
tire range of the instrument, and can 
also be used to start programmers for 
regeneration of a demineralizer. 

In a typical completely automatic 
control system for a demineralizer, 
the high alarm switch is set for a 
silica concentration of 0.02 ppm, and 
whenever the silica content in the 
boiler make-up water exceeds that 
amount, the switch closes an electri- 
cal circuit that starts an external 
program timer. The timer, in turn, 
actuates solenoid valves and lights 
which control and indicate the posi- 
tion of pneumatically operated valves. 

With the valves opened and closed 
automatically in sequence, the de- 
mineralizer can be regenerated and 
returned to service without the opera- 
tor having to touch a button. His 
primary duty will be supervisory, 
and he will be expected to step in and 
take over if unforeseen difficulties 
should ever develop. The automatic 
analyzer is the link that closes the 
control loop, and makes completely 
automatic water treatment possible. 
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These colorimetric analyzers are 
manufactured with two standard 
ranges -- 0 to 3 ppm and 0 to 5 ppm, 
calculated as calcium carbonate. The 
instruments have sensitivities of 0.03 
and 0.05 ppm, respectively. 

The silica analyzers have standard 
ranges of 0 to 0.5 ppm, and 0 to 50 
parts per billion (0.05 ppm), caleu- 
lated as silicon dioxide. The higher 
range instrument is accurate to within 
plus or minus one per cent, while the 
instruments with the latter range 
have an accuracy of plus or minus 
five per cent. These are the ranges 
which have been found to be most 
useful for controlling boiler water 
treating facilities; however, the man- 
ufacturer’s engineers are prepared to 
develop the analyzers for other ranges 
if needed. Thei: new design specifica- 
tions eall for dissolved-iron analyzers, 
with a range of 0 to 100 ppb, a phos- 
phate analyzer with a range of 0 to 20 
ppm, and a dissolved-oxygen range 
of 0 to 15 ppm. 

Not knowing what chemical, opti- 
cal or electronic problems may arise 
in the development of the additional 
ranges, the manufacturer cannot pre- 
dict when the first units will be in the 
field. The hardness and silica an- 
alyzers have been operating satisfac- 
torily in power plants for six months. 
For more information write the Edi- 
tor, or jot Water Analyzer on the 
enclosed Inquiry Card. THE END 


For Long, 
Dependable 
Service 


ELLISON DRAFT GAGES 


| 
Selected for Brookhaven National Laboratory 


Medical Research Center 


The impressive structure pictured is the 


construction and equipment. Naturally, 


THE ELLISON LINE ALSO INCLUDES: 
Draft Gages, Bell and Diafram — Inclined Draft Gages — Portable Inclined 
Heavy Liquid and Mer- 
Cages Stationary and 
Portable — Air Filter Gages Dial and Inclined Tube Types Pilot Tubes 
J *ortable Gas Analyzers-Orsat Type 
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Vertical Tube Gages Vertical Tube Gages Ol. 
cury Single and Maulti-Tube-Saturator Gages 


— U Path Steam Calorimeters 


january, 1958 


Ellison Air Filter 
Gages were selected for the air filters, thus assuring dependable 
service, free of maintenance worries. Malan Construction Corp., 
were the constructors. Send for Catalog No. 


ELLISON DRAFT GAGE CO. 


550 W. Monroe St. © Since 1896 © Chicago 6, Ill. 


214-B. 


ENGINEERING 
BOOKS 


Cooling Tower Institute: Specifications, 
and Interim Report, by technical commut 
tees of the Institute. First Edition of Tech 
nical Bulletins Nos. STD 103, WMS 104, 
and ATP 105, 1956. Less than 10 pages cac h 
by IL in., paper. Published by Cool 
ing Tower Institute, 446 Emerson St, Palo 
Alto, Calif. Prices: $1.00, 1.50, and 1.00, in 
order listed. 

In September, 1955, Power ENGINEERING 
published an article based on information 
contained in four bulletins released by the 
Cooling Tower Institute. The response from 
our readers was so enthusiastic we believ« 
they will be interested in these more recent 
bulletins. Specifically, STD 103 is a recom 
mended set of standards tor Redwood Lum 
ber, and design data for frameworks of tow 
rs; WMS 104 is an interim report of the 
committee studying the maintenance of 
wood in cooling towers; and ATP 105 recom 
mends Standard Specifications for Accept 


ince Test’ Procedures for mechanical-draft 


ulleun STD 103 supersedes STD 101 
ind 102. both dated Mav 1, 1955; bulletin 


ATP 105 supe rsedes TSC 101 and ATP 105 
dated July 27, 1955. These latest bulletins 
present, in clear and concise form, those 
specifications mentioned, and the findings 
of the committee investigating the cause and 
prevention of wood failure 

Of particular interest to the power engi- 
neer who is concerned with operations and 
maintenance is the recommendations as to 
chemical and bacteriological control of 


vater, to reduce wood corrosion in towers. 


~ 


Fundamentals of Combustion or Gaseous 
Fuels, by S. A. Weil, R. T. Ellington, E. F. 
Searight, and S. Hu. Size 814 by 11 in., 
paper cover, 64 pages. Research Bulletin 15, 
published by the Institute of Gas Technol- 
ogy, Technology Center, Chicago 16, III. 
Price $5.00. 

This bulletin is the result of an extensive 
search of the literature on the theory of 
combustion, combustion phenomena, experi 
mental investigations of various phases of 
combustion, and certain fundamentals import 
tant to burner design. Over 1000 references 
were consulted, and some 200 have been 
critically reviewed. The more significant 
findings and opinions are summarized. The 
study was sponsored by the General Research 
Planning Committee of the American Gas 


\ssociation. 


| minutes after being dunked they emerge cleaner than 


ultimate in latest 


ELECTRIC 
MOTOR CLEANER 


WRITE FOR MORE INFORMATION 


BUT HEAR THIS 


Motors can take their own baths by being submerged, 


and run without shorting, in KO9 Safety Solvent. A few 


most manual cleaning jobs can make them. KO9 
Cleaner and Degreaser evaporates completely without 
any residue remaining. After a KO9 bath, away go 
dirty, greasy, waterlogged, fouled up motors . . . good 
as new. This special electrical safety solvent is fine for 
spraying large motors, and for cleaning or degreasing 
meters, generators, switches, panels, fans, windings, 
communication systems, refrigeration lines, instru- 


ments, and all component parts. 


KOR CORPORATION 


Division of Ox: Corporation 


600 WEST 9th AVENUE, GARY, INDIANA 
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AIR PREHEATER CORP., INC. 
corp. 

AuLis- CHALMERS MFG co 

Autis- CHALMERS MFG CO. (TRACTOR DIV.) 
AMERICAN BLOWER corp. 

AMERICAN BRASS co. 


AMERICAN CHAIN & ‘CABLE co 
a AIRCRAFT Div. 


AMERICAN CHIMNEY corp. 
AMERICAN ENGINEERING co. 


AMERICAN GILSONITE co. 
AMERICAN PULVERIZER co. 

ANDERSON 

ARMSTRONG MACHINE WORKS 

ATOMIcs INTERNATIONAL 

AURORA PUMP DIVISION, THE NEW YORK AIR 


co. 
3 Ager 


AUTOMOTIVE a AIRCRAFT. Div. 
AMERICAN CHAIN & CABLE CO. 


Ager R k M 


BABBITT STEAM SPECIALTY CO. * 
BABCOCK & wiicox THE (BOILER DIV.) 22-23 
BABCOCK & WILCOX CO. (REFRACTORIES DIV.) * 
Bailey METER COMPANY 

BALDWIN. co. 

BALTIMORE & OHIO RR 

BARCO MANUFACTURING co. 

BELMONT PACKING “RUBBER CO. THE 

Betz LABORATORIES, INC 

BID OLE co., JAMES G. 

sino. ARCHER THE 

Bituminous “COAL INSTITUTE 

Boiler ENGINEERING a SUPPLY co 

Bowser, INC 

BRIDGEPORT BRass co. 

BUFFALO FORGE COMPANY 

BUSSMANN MFG. CO 

€ & D BATTERIES 99 
CAMBRIDGE INSTRUMENT CO., INC. * 
CHAPMAN VALVE MEG. THE Inside Back Cover 
IRON WORKS, INC. 
COCHRANE CORPORATION 

COMBUSTION ENGINEERING, we 

CONDENSER SERVICE ‘AND ENGINEERING 

cores. VULCAN Div., BLAW. KNOX CO. 

CRANE co. 

CRANE PACKING ‘co 


DAVIS REGULATOR 
DEARBORN CHEMICAL 

be tavat STEAM TURBINE co 
STOKER COMPANY 


gency 


Firms whose advert 


DIAMOND SPECIALTY CORP. 
Dooce (MANUFACTURING 


EDISON, THOMAS A. 
EDWARD VALVES, INC. 


18-19 
ELLISON DRAFT GAGE co. 

ENGINEER co., THE 

ERIE CITY IRON works 


EVERLASTING ‘VALVE co 


FAIRMOUNT CHEMICAL CO., INC. 
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BULLETIN No. 3? 


DEOXY-SOL 


SOLUTION OF HYDRAZINE 


ENGINEER 


will want a 
copy of this 


NEW 
BULLETIN 


Oxygen- 


Scavenger 


for 
Boiler Water 


Treatment 


HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS 


136 Liberty St., New York 6,N.Y. 


Midwestern Representative: 
J. H. DeLemar & Son, Inc 
4529 No. Kodzie Avenue 
Chicago 25, iil. 


Ask for pamphlet BW-6 


ERTAIN distinctive characteristics and features make 

Barco Flexible Ball Joints particularly well-suited for 
solving many present-day plant piping design problems, 
especially for Steam Service: 


1. Ability to handle compound movement (where twisting is combined with 
thermal expansion and contraction). 


; Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 

3. No heavy pipe anchoring required. No “end thrust” developed under 
pressure. Minimum space needed for installation. 
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CONSULT US 4. Maximum safety for high temperature applications. All-metal construction 
FOR: available. Special meta!s can be specified. 
5. Basic design is pressure sealing against leakage and self-adjusting 
CHIMNEYS for wear. Suitable for steam pressures to 750 psi ond higher. 
FURNACE 6. Easy to engineer joints into piping to provide for any degree of 
WORK flexibility, expansion, or movement required. 
BOILER New Bulletin No. 31 contains interesting diagrams showing 


how to solve many common pipe expansion problems 
EASILY, ECONOMICALLY. Ask for a copy; see your nearest 
| & Barco representative or write: 


SETTINGS 


| MOVES IN 
ANY 
DIRECTION 


BARCO BALL JOINTS 
Sizes to 12". Choice 
of styles, angle or straight. 
Screwed, flanged, or welding ends. 


AMERICAN CHIMNEY CORP. && enn BARCO MANUFACTURING CO. 


143 re New York 3, N.Y. BARCO 547B Hough Street ° Barrington, Illinois 
BOSTON © PHILADELPHIA © CLEVELAND 3 
sevecn ee va ce ate fa NNIVERSARY The Only Truly Complete Line of Flexible Ball, Swive!, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal 
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For Expanding 
Exchanger Tubes 


WILSON 


-Torq-Air- Matic 


L 


First and only 
air-driven tube expander 
drive that accurately 
controls tube expansion by 
directly measuring torque 
output at the mandrel 


Only the Wilson Torq-Air-Matic 
offers all these features: air 
driven, automatic trip-off, com- 
pletely integrated, non-electrical, 
non-frictional, calibrated in 
ft Ibs torque, lightweight, 
simply adjusted. 

Send for your copy of 
Wilson Bulletin 55. 


Wilson Heavy-Duty 
Air Driven Cleaners 


offer quick way to clean fouled heat exchanger tubes 


Wilson Tube Cutter 


easy to use, does fast job, a fine, reasonably priced tool 


Representatives in principal cities 


Thomas C. Wilson, Inc. + 21-11 44th Ave., Long Island City 1, WN. Y. 
Cable oddress: “Tubeclean”, New York 


WIL 


TUBE CLEANERS + TUBE EXPANDERS 
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Let Troy Steam Engines and 
Generators produce dollar 
saving “BY-PRODUCT POW 
ER” from steam available for 
processing or heating. You 
can use this low-cost power 
for many operations in your 
plant, even against high back 
pressures! 


Use it for— 
Generating Electrical Power 


Mechanically Driving 
stokers, pumps, fans, 
compressors and other 
equipment. 


lt will pay you to investigate 
this source of cheaper power 
TROY Equipment con be your 
key to COST REDUCTION! 


Send for Booklet 4306 
Type E. Engine, 125 to 100 HP 


TRO Y ensine & mochine co 


704 Parsons Street Troy, Pennsylvania Tel. Troy 32 
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~ has CONVINCED thousands 
... send for YOUR FREE 


For use wherever threaded con- 
| nections are subjected up to 
1800°F. temperatures such as boil 
er, manhole, face plate studs, cylinder 
heads, and manifold studs or flange bolts 
on high temp steam lines and pumps. 


Try C-5 and see why leading air- 
craft manufacturers and thousands 
of industrial users have made it a part of 
their regular preventative mainterance 
program. 


¥ Ends Seizing and Galling even up to 1800°F. 
¥ Reduces Wrench Torque 

¥ Ends Stud Breakage 

v Permits Repeated Re-use 

¥ Speeds Assembly and Disassembly 

¥ Protects Stainless Stee! at all Temperatures 


issimilar metals join. On matin 

per formula separates mating and countless man hours. 

metal threads and surfaces with WRITE TODAY... For Your FREE Test 

cushioning, protective copper plat- Sample Can of C-5. 

ing. C-5 prevents galvanic action FELT PRODUCTS MFG. CO. 


and eliminates pitting even when Dept. 76, P.O. Box 8609, Chicago 80, Ill 
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Chapman List 960 
Forged Steel Gate Valves 


They can’t forget it. They can’t afford to forget it 
... 960... Chapman List 960. You'll find more of 
these valves at work on more jobs than any other 

small forged steel gate valve. And it all boils down to 
two important points . . . performance and working costs. 
With Chapman List 960 Forged Steel Gate Valves, 
wedge faces are super hard . . . hardened to 800 Brinell 
by Chapman’s exclusive Malcomizing process. They 

can’t gall. They can’t seize. And the seat rings are 
hardened stainless steel . . . built for rugged service 

and very easy to replace when necessary. What’s 

more, you have no full-pressure replacing difficulties. 
You get top performance with the barest minimum 

of troubles and costs for maintenance. 


You can handle, perfectly, anything from 380 psi at 
1000°F. to 2000 psi at 100°F. with Chapman List 960. 
For higher pressures, you use Chapman List 990. 

Sizes for List 960 run from '4” to 2”. Bonnet 
joint can be either gasketed or ground metal 

to metal. And you can order rising stem with 
yoke or rising stem with inside screw. 

Look at our Catalog 10. 

If you don’t have one, write. 


The CHAPMAN Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 


For more data circle 553 on Post Card 


— 
‘ 
7 
The Number They Can’t Forget 
\ 
~ 
—— 
t 
\ 
— 
—— 
=} 
oil 
6) (6) 
4 
3 
| 
: 


Top gauge shows steam pressure of 4500 pounds per sq. in. for turbine No. 6 at the Philo 


plant of Ohio Power Co., 


an operating company of American Gas and Electric Company. 


New ‘super-pressure steam unit 
requires ultra-pure water 


@ The higher its temperature and pres- 
sure, the more work steam will do for 
each pound of fuel you use. That’s why 
power-plant steam pressures have been 
steadily climbing. First “super-critical 
pressure” unit is No. 6 in the A. G. & E. 
System’s Philo Station. It operates at 
the tremendous pressure of 4500 psi 
(almost double previous “highs”) and 
at a new high temperature of 1150°F. 


At this pressure, it requires pumps 
with giant 5000 hp motors, each with 
the power of 2 freight locomotives, just 
to force water into the “boiler.” In fact, 
the water doesn’t even boil or bubble: 
it just Hashes over to an invisible gas. 
And at 1150°F, the steam is hot enough 


to melt aluminum. Steam pipes to the 
turbine actually glow red under their 
insulation! 

At Philo it is especially important to 
treat 
solids that form scale and cause expen- 


feedwater to remove dissolved 
sive damage. Unlike ordinary boilers, 
Philo’s No. 6 has no drum in which dis- 
solved solids can be concentrated and 
blown off. All the feedwater is flashed 
. any solids would deposit 
in the boiler tubes or turbine. 


to steam... 


To prevent these problems, the wa- 
ter for No. 6 unit is treated with a 
Permutit Demineralizer that reduces 
solids content to an average of 1/10 
part per million! 
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You may not need water 99.99999 % 
pure for your power, process or service 
requirements, but Permutit experience 
can help you find the right treatment 
for your job at the right price. Write 
for details to The Permutit Company, 
Dept. PE-1, 50 West 44th Street, 
New York 36, or Permutit Company of 
Canada, Ltd., Toronto 1, Ontario. 


PERMUTIT. 


rhymes with “compute it 
a division of PFAUDLER PERMUTIT INC 
Water Conditioning 
lon Exchange * Industrial Waste Treatment 
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